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1928-29 


IN our general summary of the events that have 
happened in British chemical industry, the year that 
is just closing is described as one of consolidation and 
expansion. This estimate is at once confirmed by 
Sir William Alexander, M.P., in the first of a series of 
individual reviews published in this issue, when he 
speaks of 1928 as a year of accomplished recovery and 
accelerated progress, and predicts that 1929 will be 
distinguished for the application of science to industry 
on a greatly enlarged scale. The conclusions of the 
group of eminent writers who from different angles 
discuss the branches of chemical science or industry 
with which they are associated are in general agree- 
ment with this view. The position in nearly every case 
is better at the end of the year than it was at the 
beginning ; the coming year is looked forward to with 
general confidence and with an expectation of definite 
progress on the scientific side, which means in the end 
the improvement and development of all the industries 
dependent on science. 

No one can study the carefully prepared contributions 
of these writers without realising the enormous part 


that chemical science and industry play in the indus- 
tries of the country. Not only is the chemical industry 
a unit of great importance in itself; it is even greater 
as the source from which most of the other industries 
obtain their essential supplies. The desire often 
expressed in recent years for a fuller public under- 
standing of chemistry’s service to the nation is being 
realised, not because distinguished writers have been 
good enough to tell the people what is being done for 
them, but because the people themselves see the new 
products that chemistry is constantly producing for 
their service. They see new and inexpensive clothing, 
delightful in design and colouring, brought within 
the range of very limited means ; working women and 
girls dressed immensely better and more attractively 
than were the county ladies of a generation ago. They 
see diseases that were formerly held to be incurable 
alleviated if not remedied by the medicinal products 
of laboratory research. They see nature, as in the 
case of synthetic nitrogen, compelled to make new 
contributions to the needs of the world, and raw 
materials like timber turned to uses that a generation 
ago would have seemed magical. They see our basic 
product coal put into the chemical hat and transformed 
into a bewildering variety of things for use in works, in 
the home, in agriculture, and in numberless other 
relations. They see new and flourishing industries 
growing up as the result of something done by myster- 
ious beings at work in laboratories. Slowly a public 
consciousness is being awakened to the endless practical 
services that chemistry renders to society, coupled 
with a growing belief that should our national raw 
supplies run out in any direction the chemist will 
forthwith produce something as good or possibly better 
to take their place and supply our wants. 

While the public are thus beginning to realise the 
practical fruits of chemistry and the importance to the 
nation of a vigorous chemical industry, the industrialist 
whose business it is to convert laboratory achieve- 
ments into commercial production is also coming to 
realise that research is the life-blood of industry. 
It is no longer a luxury, except in a few instances 
where its essential nature is not understood; it has 
become as much an essential to progressive industry 
as food is to the body. Where the great progressive 
and prosperous concerns lead the way, the lesser ones 
must inevitably follow. The habit of reminding 
ourselves of the example of Germany is properly 
falling out of fashion, yet no one can study the figures 
given by our competent Patents Correspondent on the 
chemical inventions of the year without being im- 
pressed with the preponderance of chemical patents 
taken out in this country and owned by continental, 
more especially German, interests. 

These facts are drawn attention to not as a dis- 
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paragement of British enterprise, nor as illustrating 
the past lack of it, but to show, now we are awake to 
the situation, how much lost ground has to be made up. 
That it will be made up in time there is no reason 
to doubt. Substantial progress has been made in 
recent years, not only by private enterprise, but 
under the wise and vigorous direction of the Depart- 
ment of Scientific and Industrial Research. It seems 
only yesterday since the announcement was made of a 
new chemical research laboratory at Teddington under 
the direction of Professor Morgan, who started with 
nothing and had to create an entirely new organisation. 
Some doubts were expressed at the time as to whether 
any form of real research could flourish under State 
control. The convincing answer to such doubts is 
found in the record we publish this week of the 
researches started and the results already achieved in 
such fields as low temperature tars, chemotherapy, 
metallurgical and especially corrosion problems, high 
pressure gas reactions, and synthetic solvents and 
resins. There is, again, a great group of industrial 
research associations, in which public and _ private 
co-operation is happily united, for the study of the 
problems of particular industries. In short, chemical 
research is at last beginning to march, to the present 
benefit of British industry and to its safeguarding and 
expansion for the future. 

This week we publish a larger number of articles 
than we have ever before included in a single issue 
reviewing the year’s progress in many branches of 
chemical industry. To discuss them all here would be 
impossible ; all one can do is to indicate a few of the 
many points of interest that emerge. In the com- 
prehensive review of the work of Imperial Chemical 
Industries, for example, mention is made of several 
new activities—the construction at Billingham of a new 
165 tons-a-day ammonia unit and progress with further 
extensions ; the manufacture of glycol, a substitute 
for or at least a competitor with glycerine; a new 
ammonium type of low-freezing gelatinous explosive, 
about to be put on the market ; and several colonial 
developments, including plans for the production of 
synthetic oil and motor spirit in Australia. Mr. 
Davidson Pratt’s general survey of chemical industry 
indicates the sustained activity of the Association of 
British Chemical Manufacturers, and contains some 
striking facts relating especially to progress in fine 
chemical production. It is interesting to note that 
although synthetic Vitamin D was first produced here, 
its use in Germany greatly exceeds its use in this 
country. The dyestuffs field is covered from the users’ 
point of view by Mr. Sutcliffe Smith, who again dis- 
cusses with frankness the price problem, and from the 
technical aspect by Mr. L. J. Hooley, who records the 
production of several important new dyes. Dr. 
Maxted’s article, as usual, keeps us informed of the 
main developments in the nitrogen industry during 
the year. Mr. Parrish, in a comprehensive review of 
the heavy chemical branch, again emphasises the need 
of greater co-operation among by-product interests, 
and raises the interesting, though at the moment 
perhaps speculative, question whether synthetic 


ammonia factories may not some day be replaced or at 
least supplemented by the bacterial fixation of nitrogen. 
rhe articles, too, by Mr. S. J. Tungay on chemical 


engineering, Dr. Vargas Eyre on the solvents industry, 
Mr. A. A. Drummond on synthetic resins, Mr. A. B. 
Bruce on the fertiliser industry, and Dr. Malcolm 
Dyson on medicinal chemicals are all well worth study. 
Finally, in the notices of the work of the various 
chemical societies there is evidence of what these 
important organisations are doing, outside industrial 
activities, for the good of the profession and industry 
in one direction or another. . 





Books Received 


OUTLINES OF QUALITATIVE CHEMICAL ANALYSIS. 
Gooch and Philip Embury Browning. 
and Hall, Ltd. Pp. 206. 8s. 6d. 


By Frank Austin 


London: Chapman 


INORGANIC CHEMICAL TECHNOLOGY. By W. L. Badger and E. M 
Baker. London: McGraw-Hill Publishing Co., Ltd. Pp. 228 
12s. 6d. 


AN INTRODUCTION TO QUALITATIVE CHEMICAL ANALYSIS AND THE 








RELATED CHEMICAL PRINCIPLES. D. P. Smith and H. K 
Miller. London: McGraw-Hill Publishing Co., Ltd. Pp. 275. 
11s. 3d. 
COLLOID CHEMISTRY—THEORETICAL AND APPLIED. Vol. II. Bio- 
LOGY AND MEDICINE. By Jerome Alexander. New York: 
rhe Chemical Catalog Cc. Inc. Pp. 1029. $15.50. 
The Calendar 
1929 
Jan 
~ 3 | Society of Chemical Industry (Bristol | University, Bristol. 
Section). Joint Meeting with 
the Chemical Society. ‘‘ Some 
Properties of Flame and Combus- 
tion.”’ Professor W. E. Garner. 
7.30 p.m. 
7 | Society of Chemical Industry (Lon- | Burlington House, 


don Section). Joint Meeting with 
the Fuel Section. ‘‘ The Action of 
Hydrogen upon Coal.’”’ J. Ivon 
Graham. 8 p.m 


Piccadilly, London. 


7 | Institution of the Rubber Industry | Blackfriars Theatre, 
(London Section) : “ Factory Lever House, Lon- 
Organisation in the Rubber In- don, E.C. 
dustry Affecting the Conditions of 
the Worker. F.W. Bennett.”’ 

8 | Hull Chemical and Engineering So- | Grey Street, Park 
ciety: ‘‘ Electric Cranes.” G. R. Street, Hull. 
Adamson and C.F. Tinker. 7.45 
Pp m. 

8,9 | Optical and Physical Societies, | Imperial College of 

& Annual Exhibition of Scientific Science and Tech- 

10 Apparatus. nology, London. 


9 | Institute of Metals (Swansea Section): 
: ‘“* Pulverised Coal in Metallurgy.” 
G.E.K. Blythe. 7p.m. 

9g | Institute of Fuel: ‘‘ The Applica- 
tion of Pulverised Fuel Firing for 
Lancashire Boilers.”” H. A. S. 
Gothard 

10 | Institute of Chemistry (Manchester 
Section) : ‘‘ Pregl’s Micro-methods 
of Analysis.”” H. D. K. Drew. 

10 | Oiland Colour Chemists’ Association : | 30, 
‘“* Nitro-cellulose Lacquers.’’ Ber- 
tram Campbell. 7.30 p.m. 

10 | Institute of Metals (London Section) : 
“The Lead Industry.” H. C. 
Lancaster. 7.30 p.m 

II Society of Chemical Industry (Man- 
chester Section) : Short Papers by 
Members. 

11 | Institute of Chemistry and Society of 
Chemical Industry (South Wales 
Section): ‘‘ The Preparation of 
Coal for Market.” 7.30 p.m. 

11 | Chemical Engineering Group: ‘‘ The 
Relative Safeties of Mild and High 
Tensile Alloyed Steels under Alter- 
nating and Pulsating Stresses.’ 
Professor B P. Haigh. 


Thomas’ Café, High 
Street, Swansea. 


London. 


Manchester. 


Russell 
London. 


Square, 


83, Pall Mall, London. 


Manchester. 


Thomas’ Café, High 


Street, Swansea. 


London, 
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Notable Chemical Events of the Past Year 


A Period of Consolidation and Expansion 


This article is in the nature of a resume of the more interesting and important events which have taken place in the chemical 


world in the past year. 


In addition to matters of an actual industrial nature, it deals also with Government inquiries, 


with points of personal interest, and with many other details. 


THE year 1928 has been marked in British chemical 
industry by consolidation and expansion. One of the best 
criteria of the situation is afforded by the Board of Trade 
returns, which, month by month with hardly a check, 
have shown a steady increase of strength. The last availabl : 
returns, those for November, indicate that in the eleven 
months ended November 30, 1928, imports of chemicals, 
drugs, dyes and colours were valued at £14,091,980, an 
increase of £101,126 on the corresponding period of 1927, 
and of £29,136 on 1926; exports were valued at £23,383,791 
an increase of £1,978,216 on 1927 and of £3,186,248 on 
1926: while re-exports were valued at £945,430, an 


increase of £7,633 on 1927, and of £28,306 on 1926. 


Combination and Rationalisation 

The tendency, first demonstrated in the formation of 
the I.G. Farbenindustrie A.-G., for single units in the 
chemical industry to coalesce forming larger organisations 
capable of dealing with every aspect of chemical manu- 
facture, has continued to show itself throughout the year. 
In this country, the combination into a single body of 
the various companies which in 1926 were formed into 
Imperial Chemical Industries, has proceeded steadily. A 
very appropriate sign of the times is the completion of the 
new headquarters of the company, Imperial Chemical 
House, at Millbank, London ; while it is reported that a 
companion building of the same size is also to be erected. 
I.C.]. has continued to expand by the absorption of various 
other companies. In May, at the first annual meeting of 
I.C.I., a profit for the year of £4,567,225, as shown by the 
balance sheet, before providing for income tax, was an- 
nounced. In July, the company issued 3,363,855 ordinary 
shares of £1, and 2,242,570 deferred shares of Ios. 

A development of great international importance was 
the formation, in April, of the Finance Company of Great 

ritain and America, Ltd., with a capital of £2,040,000, 
divided into 2,000,000 ordinary shares of £1 and 800,000 
deferred shares of 1s. The ordinary share capital is held 
in equal proportions by I.C.I. and the Chase Securities 
Corporation (of the United States). 

A fusion was announced between two large chemical 
companies in the United States, namely, the E. I. du Pont 
de Nemours Co. and the Grasselli Chemical Co. 

The Dead Sea Concession 

The question of the production of potash, etc., from the 
Dead Sea continued to command great interest during 
the year. In December, 1927, the concession was awarded 
in principle to Major Tulloch and Mr. Novomeysky, 
subject to terms satisfactory to the Governments concerned 
being agreed upon. Questions with regard to the matter 
were repeatedly put in the House of Commons, without, 
however, eliciting any further information. 

Dyestuffs 

The total output of dyes in Great Britain in 1927 (pub- 
lished in June, 1928), based on returns furnished volun- 
tarily to the Dyestuffs Development Committee by the 
principal British manufacturers, was stated to be 39,551,756 
Ib. (as compared with 30,292,000 Ib. in 1926), and was the 
largest total of production attained in this country. The 
total was divided between the different classes as follows :— 
Direct cotton colours, 5,615,607 Ib.; acid wool colours, 
6,233,179 lb.; chrome and mordant colours (including 
Alizarine), 7,502,229 Ib.; basic colours, 2,014,806 Ib. ; 
sulphur colours, 7,117,233 lb.; vat colours (including 


Indigo), 8,818,923 lb. ; 

1,138,375 lb. ; 

1,111,404 lb. 
The Dyestuffs (Import Regulation) Act 

During the year, there was much interest in the approach- 
ing end of the Dyestuffs (Import Regulation) Act of 1921. 
Passed to run for 10 years, this Act will, under pres-nt 
law, expire in 1931. The question as to whether the Act 
will be allowed to expire, or whether it will be renewed, 
and if so, in what form and with what modifications, 
has been widely discussed. In the first eleven months of 
the year, the number of applications made for licences to 
import dyestuffs was 6,882, of which 6,438 were granted. 
The corresponding figures for the full year 1927 were 7,467 
and 6,753 respectively. 

Hydrogenation and Low-Temperature Carbonisation of Coal 

The production of oil from coal continued to receive 
much attention. The I.G. have been for some time pro- 
ducing oil by the hydrogenation of lignite, but the hydro- 
genation of hard (bituminous) coal, according to reports 
from Germany, still continues to present difficulties. In 
this country, research on the hydrogenation of coal was 
continued by the Fuel Research Board and by I.C.I. The 
last report of the Fuel Research Board indicated, however 
that the actual examination of the commercial aspects 
of coal hydrogenation was being left to I.C.I. (who have 
a controlling interest in the British Bergius Syndicate), 
while the Fuel Research Board would devote itself to the 
investigation of the fundamental chemical reactions 
involved. 

No remarkable new developments in low-temperature 
carbonisation occurred during the year. A point of some 
importance, however, was the increasing interest shown by 
gas companies in the matter. In November, it was 
announced that an agreement had been concluded between 
Low Temperature Carbonisation, Ltd., and the South 
Metropolitan Gas Co., whereby the latter undertook the 
manufacture, under license, of smokeless fuel (Coalite) 
by the British Parker system. A Coalite plant capable of 
distilling over 2,000 tons of coal per week was to be erected 
at the West Greenwich works of the gas company. 

Fuel Conferences and Reports 

In the period September 24-October 6, the World Power 
Conference (Fuel Conference), attended by delegates from 
countries all over the world, was held at the Imperial 
Institute, London. The Second International Conference 
on Bituminous Coal was held at Pittsburgh, United States, 
in the period November 19-24, under the auspices of the 
Carnegie Institute of Technology. In September, the 
Fuel and Power Committee (appointed by the Board of 
Trade in 1926, to consider and advise upon questions con- 
nected with the economic use of fuels and related matters) 
issued its report. 

Honours and Distinctions 

In June, Sir Alfred Mond, chairman of I.C.I., was raised 
to the peerage, becoming Baron Melchett of Landford in 
the County of Southampton. Other distinctions extended 
to him included the Fellowship of the Royal Society and 
the gold medal of the Institute of Mining and Metallurgy, 
while he was also elected to the presidency of the Chemical 
Industry Club. The King’s Birthday Honours List, which 


dyestuffs for lake making, 
oil, spirit and wax colours and miscellaneous, 


announced Sir Alfred Mond’s peerage, also included Mr. 
D. A. Gracey, superintending chemist at the Government 
Laboratory (I.S.0.); Dr. J. A. Voelcker (C.I.E.); and 
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Dr. C. H. Lander, Director of Fuel Research (C.B.E.). 
Professor R. Willstatter, the eminent German organic 
chemist, was elected a Foreign Member of the Royal 
Society ; and Sir Robert Hadfield was elected a Foreign 
Associate of the National Academy of Sciences, Washington. 

Professor J. F. Thorpe was elected to the presidency of 
the Chemical Society ; Professor T. M. Lowry to the 
presidency of the Faraday Society ; Dr. A. D. Little to the 
presidency of the Society of Chemical Industry ; Mr. A. R. 
Hinks to the presidency of the Society of Public Analysts ; 
Mr. F. Scholetield to the presidency of the British Associa- 
tion of Chemists; Sir William J. Pope to the Prime 
Wardenship of the Goldsmith’s Company ; Professor S. W. 
Parr to the presidency of the American Chemical Society ; 
and Dr. E. W. Smith to the chairmanship of the Fuel 
Section of the Society of Chemical Industry. 

Anniversaries which occurred during the year were the 
jubilee of the formation of the firm of Brotherton and Co., 
Ltd. ; the jubilee of the entry into the dyestuffs industry 
of Mr. Ernest Hickson, of Hickson and Partners, Ltd. ; 
and the twenty-fifth anniversary of the formation of the 
Faraday Society. 

Medals and Prizes 

Medals and prizes were awarded during the year as 
follows : The Nobel Chemistry Prize for 1927 to Professor 
H. Wieland, of Munich, for his work on gall acids; the 
Nobel Chemistry Prize for 1928 to Professor A. Windaus, 
for his work on the constitution of the sterols and their 
relation to the vitamins; the Davy Medal of the Royal 
Society to Professor F. G. Donnan; the Messel Medal of 
the Society of Chemical Ihdustry to Professor R. A. 
Millikan, the American physicist ; the 1928 Perkin Medal 
of the Society of Chemical Industy (American Section) to 
Dr. Irving Langmuir, and the 1929 medal to Dr. C. E. 
Sullivan ; the Meldola Medal of the Institute of Chemistry 
to Dr. J. H. Quastel ; the Perkin Medal of the Society of 
Dyers and Colourists to Dr. R. E. Schmidt, of Elberfeld ; 
the Dyers’ Company Research Medal to Professor F. M. 
Rowe. 

Appointments and Resignations 

After filling the post of general manager of the Association 
of British Chemical Manufacturers with brilliant success 
from the formation of the Association, Mr. W. J. U. 
Woolcock resigned, and joined the board of the Mond 
Staffordshire Refining Co. In his stead was appointed 
Mr. J. Davidson Pratt. The Ramsay Memorial Chair of 
Chemical Engineering at University College, London, 
vacated by the resignation of Professor E. C. Williams, 
was filled by the appointment of Dr. W. E. Gibbs, hitherto 
chief chemist to the Salt Union. Ltd. ; while the chair of 
organic chemistry in the same college, vacated by the 
retirement of Professor J. N. Collie, was filled by the 
appointment of Professor R. Robinson. Professor James 
Kendall was appointed to the chair of chemistry in the 
University ef Edinburgh vacated by the retirement of 
Sir James Walker. 

The Hexyl Resorcinol Patent Action 

In the early part of the year, the appeal of Sharpe and 
Dohme Inc. against the judgment given in July 1927 by 
Mr. Justice Astbury in their action against Boots Pure 
Drug Co., Ltd., was heard. It will be remembered that 
the original action was concerned with hexyl recorcinol, 
Sharpe and Dohme alleging that Boots had infringed their 
patents in regard to this substance. In his judgment in 
the original action, Mr. Justice Astbury held that having 
regard to the prior publications, the step taken by the 
patentees was not invention, and that, although hexyl 
resorcinol had in fact never been made until the patentees 
made it, the patent was invalid for want of subject matter. 
In the Court of Appeal (before the Master of the Rolls, 
Lord Hanworth, and Lords Justices Sargant and Lawrence), 


the appeal of Sharpe and Dohme against the latter judg- 
ment was dismissed with costs. 


The Calcium Biphosphate Inquiry 

A complaint was made that calcium biphosphate (of 
baking powder quality) had been improperly excluded 
from the list of articles chargeable with duty under Part 1 
of the Safeguarding of Industries Act. An inquiry into 
this complaint was held before a committee consisting of 
Mr. A. A. Hudson, K.C. (the Referee), Professor F. G. 
Donnan, and Professor J. F. Thorpe. The complaint was 
made by A. Boake, Roberts and Co., Ltd., supported by 
the Association of British Chemical Manufacturers and 
Albright and Wilson, Ltd., and it was asked that the 
substance in question be included in the list. There was 
opposition by the British Chemical and Dyestuffs Traders’ 
Association, Chas. Page and Co., Ltd., and David T. Boyd 
and Co., Ltd. At the end of the inquiry, the committee 
decided that calcium biphosphate of baking powder quality 
was a fine chemical, and should be included in the Board of 
Trade list of dutiable substances. As a result, the sub- 
stance in question has been added to the list by the Board 
of Trade, and has been chargeable with duty since June 4, 
Ig2s° 

Miscellaneous 

Members of the Institution of Chemical Engineers and 
of the Society of Chemical Industry visited Canada and the 
United States, and the latter body held its annual meeting 
in New York. The Ninth Congress of Pure and Applied 
Chemistry was held at The Hague in July. Chemicals and 
chemical plant formed a prominent feature of the British 
Industries Fair held in February. 

The first report of the Joint Advistory Committee on 
River Pollution was issued in September. The Board of 
Trade published a preliminary report on that part of the 
Third Census of Production, 1924, dealing with the chemical 
and allied trades. A commission was appointed to revise 
the British Pharmacopeeia. 

A committee was appointed by the Government to 
inquire into the dangers to health arising from the use of 
lead tetraethyl in motor spirit. The committee issued an 
interim report in July. 

Obituary 

Among those who died during the year were the following: 
Mr. W. J. Asquith; Mr. W. C. Barclay ; Professor A. A. 
Breneman; Dr. T. T. Best; Professor R. A. Berry ; 
Mr. J. Bristow ; Mr. W. G. Blagden ; Dr. Emile Bronnert, 
the eminent authority on artificial silk; Mr. E. J. Clark ; 
Mr. F. C. Clayton ; Professor T. Curtius, the German organic 
chemist ; Mr. A. J. Daish ; Mr. William Dancer ; Mr. William 
Du Pont, of Wilmington, Delaware; Mr. H. Leaton 
Edwards, of Lever Brothers ; Mr. Alexander W. Fyfe, of 
the British Dyestuffs Corporation ; Mr. M. Garside ; Professor 
W. W. H. Gee; Mr. S. M. Gluckstein, of J. Lyons and 
Co.; Mr. W. S. Gray; Dr. E. C. Grey, formerly professor 
of chemistry in the University of Cairo ; Mr. Wilfrid Irwin ; 
Mr. J. H. B. Jenkins; Mr. W. E. Lea ; Professor R. Lepetit ; 
Dr. Martin Liebert, of Spencer, Chapman and Messel ; 
Professor H. A. Lorentz ; Mr. E. C. R. Marks, patent agent ; 
Mr. G. A. Marsden; Mr. E. J. H. Midwinter; Mr. E. G. 
Nelis, of the Chemical Catalog Co.; Mr. W. H. Nichols ; 
Mr. D. O’Connor; Mr. C. L. Parker; Dr. F. M. Perkin ; 
Mr. Peter Robertson, editor of The Gas World ; Mr. Thomas 
Robinson ; Dr. F. Raschig, the German organic chemist ; 
Professor Theodore W. Richards, of Harvard University ; 
Mr. Edouard Sandoz; Professor G. Schultz, of Munich, 
an authority on dyestuffs ; Mr. R. P. Sellon, of Johnson, 
Matthey and Co., Ltd.; Professor E. F. Smith (of the 
United States) ; Dr. A. J. Walker; Mr. J. H. Watterson ; 
Mr. Edmund White, managing director of Hopkin and 
Williams, Ltd. ; Mr. W. Windus, of the United Alkali Co. ; 
and Professor T. Zincke, the German organic chemist. 
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British Chemical Industry in 1928 


By Brig.-Gen. Sir William Alexander, K.B.E., C.B., C.M.G , D.S.O., MP. 


As an introduction to the many articles that follow, this by Sir William Alexander, M.P., is valuable, as setting 


out with a firm historical and critical touch, and in just the right perspective, the essential characteristics of the vear. 
1928 is described as a year, not only of accomplished recovery, but of accelerated progress. 1929, it is confidently pre- 


dicted, will be distinguished by a greatly increased application of science to industry. 


A JUST appreciation of the importance and of the achieve- 
ments of 1928 demands some brief consideration of its time 
context—looking backward and forward. 

Looking backward to historic vears, we had in 1918-20 
a short-lived post-war boom of speculative trade ; in 1921, 
a devastating trade slump, undermining confidence and 
paralysing effort ; in 1922, lowered costs and harder work 
contending against the vagaries of foreign currencies and 
the disturbance caused by the liquidation of accumulated 
stocks ; in 1923, a small but definite advance towards trade 
recovery and normal conditions ; in 1924, increased financial 
stability, leading to large business ; in 1925, the largest 
volume of trade ever known ; in 1926, the coal strike ; in 
1927, a recovery from its ill effects, together with important 
amalgamations of industrial interests and effort in pro- 
duction and research: also the beginnings of a general 
recognition of the importance of basic raw 
material. 

Looking forward, not as a prophet, but as one wise with 
the certitude of 1928, it is abundantly clear that if normal 
conditions continue, 1929 and succeeding years will be dis- 
tinguished by the application of science to industry in all 
its branches with a skill and intensity hitherto unattained. 

A Year of Recovery 

In this context, 1928 becomes significant and takes its 
place as a year not merely of accomplished recovery from 
a sequence of unsettling and disabling vears, but as one of 
real progress at an accelerated pace, a progress due to the 
elimination, in part at least, of wasteful effort and compe- 
tition and to the establishment of an effective co-partnership 
between scientific advance and industrial technique. 

British Chemical Industry is showing a much readier 
response than it once did to the needs and demands of the 
moment, and is more alert in accepting the hint of circum- 
stances. This is reflected in the nature and the volume 
of chemical trade during the past year. To a remarkable 
degree its increase is due to the newer industries, such as 
artificial silks, lacquers and solvents, alloys, safety glass, 
films, motor fuels, fertilisers, foods, and modern methods of 
pre-treating coal, the latter small as yet in their effects, 
but not negligible in possibilities. 

Every one of these industries is based on scientific 
investigation, sometimes purely academic in its initial 
stages, more often to-day dictated from the start by 
known industrial requirements. This new orientation is 
reflected in no uncertain manner in the character of the 
very numerous company ventures of the past year, some 
of them admittedly highly speculative. 

Nearly all of them claim to exploit an invention or new 
process based on some reaction of organic synthetic chem- 
istry or on some skilful use of the results of physical 
research. This, indeed, is the keynote of the vear under 
review. 


coal as a 


Some Notable Achievements 

Turning to specific cases, there is to be recorded the 
commercial production of synthetic methyl alcohol at 
Billingham. This is one of the first fruits of the enterprise 
of the powerful group known as Imperial Chemical Indus- 
tries, disposing of great resources in men and plant. About 
half the large staff at Billingham consists of university 
graduates specially chosen for high pressure catalytic 
work and research in this and kindred directions. It is 


very heartening for the chemical industry of the country 
to know that in enterprise and skill we are not lagging 
behind America and Germany. 

Acetic acid and acetone, hitherto mainly imported, have 
now reached the stage of home production from ethyl 
alcohol. Butyl alcohol and solvent esters are now being 
made synthetically. It is significant to realise that 
hundreds of tons a vear are being made of such a one-time 
laboratory production as butyl acetate. 

The Distillers Co. has plants in course of erection for the 
production of solvents, and it has founded and equipped 
a research laboratory at Carshalton. The wood distillation 
and fermentation industries will become and 
important as synthetic methods are developed. 

In the important field of fertilisers, development has 
taken place based on the availability of synthetic ammonia 
and the production of mixed and complete fertilisers. 
The education of the farmer is proceeding more intelli- 
gently than formerly, and he is being helped by the intro- 
duction of special schemes of purchase and by stabilised 
prices. 

In dyestuffs, steady progress has been made, and here, 
again, the advantages of pooling resources and co-ordi- 
nating research are evident. This country was weakest 
in the production of the fast vat dyes, but the range has 
now been extended and the production of known and new 
colours is encouraging and greater than is generally realised. 
The consolidation of the position which is taking place is 
of great importance in its bearing on the new position which 
will arise with the expiry of the Dyestuffs Act in 1930. 
The technique of dyestuffs chemists, which, in organic 
chemistry, is of the highest, is being gradually utilised in 
directions other than colour making, to the advantage of 
chemical industry as a whole. 


less less 


What Safeguarding Means 

Some of the newer industries have been assisted by the 
Key Industries Duty and by a measure of safeguarding 
and they have undoubtedly benefited. Safeguarding should 
be judged on its merits and quite apart from purely political 
considerations. Safeguarding is not, and is not meant to 
be, a crutch for cripples, but rather a means of teaching a 
youngster to walk. There are several cases in which the 
help has led to increased production, which in turn has 
caused such a lowering of costs that strength and inde- 
pendence have been achieved. 

Such industries, all of them closely connected with the 
chemical industry, are those manufacturing motor cars, 
rubber tyres, earthenware crockery, etc. The 
achieved has led foreign firms to put up factories in this 
country, thus introducing fresh capital and increased 
opportunitics for work. 

There is great, but perhaps lessening, depression in the 
great textile industries using wool and cotton. In the 
cotton industry, steps are being at last taken towards 
rationalisation, which really means a common-sense facing 
and handling of an admittedly complex and difficult 
problem. 

There is a crisis, too, of almost tragic intensity in the 
mining industry. It would be out cf place to discuss the 


success 


measures taken or proposed for dealing with a situation 
due to causes some external and beyond control, while 
some are internal and remediable. 
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New Coal Technology 

Of importance, however, to chemical industry is the 
growth of interest in 1928 in methods for the processing of 
coal by methods other than the high temperature methods 
of the coke and gas industries. The World Power Con- 
ference, recently held in London, gave a good deal of 
attention to these newer methods. The processing of coal 
must inevitably tend to become part of chemical industry. 
There are very many processes for the low temperature 
carbonisation of coal, and the economically sound ones 
will emerge in course of time. In the meantime more 
research is needed in the case of low temperature coke as 
an industrial fuel, whether as such or in a pulverised state. 
The by-products, and particularly that known as primary 
tar, are being examined, and it is significant that some of 


laboratory to deal with the material as one certain of in- 
creasing importance, and one which cannot be dealt with 
satisfactorily by existing methods. The Germans are to-day 
carrying out the hydrogenation of primary tar, and it 
behoves us not to forget the lesson taught by the German 
dye industry, largely based, at the beginning, on English 
tar as its raw material. 

The Heavy Chemical industries continue to expand at 
home and abroad, and development of the newer industries 
is having a beneficial effect. 

In summary, the past vear has demonstrated that union 
and collaboration mean strength, that new industries 
dependent on chemistry are developing favourably, and 
that chemists and the chemical industry have great oppor- 
tunities, which, if seized, will mean success and prosperity 





the tar distilling firms have equipped a special research in 1929. 
t . c 
Imperial Chemical Industries: A Survey of 1928 
Important Developments at Home and Overseas 
The following specially contributed article on the developments of Imperial Chemical Industries, Ltd., during the year gives 


1 cleay and conci 


se account of the general policy of this great organisation, its achievements up to the present, and its 


contemplated expansions in the near future. 


THE units ‘comprising Imperial Chemical Industries are 
related not only as producers of like commodities, but also as 
consumers of each other’s products, thus providing excep- 
tional opportunities for the exercise of efficiency and economy 
in the purchase of raw materials, concentration of manufacture, 
distribution to customers, and transport services. 

The following outline of the more important developments 
during 1928 indicates the progress made in these and other 
directions 

Administration 

In the course of the year Lord Weir, Lord Birkenhead and 
Mr. E J Solvay joined the directorate 

The authorised capital of the Company was increased by 
£10,000,000 to {75,000,000 to provide for large expenditure on 
capital account, consequent on the continuous expansion of the 
Company's. business. 

Appreciable progress has been made in the exercise of 
executive control over the companies comprising Imperial 
Chemical Industries in respect of finance, labour, and all the 
essentials of management. Further progress will ensue when 
the central organisation gets together in Imperial Chemical 
House—a most up-to-date office in Millbank, built specially 
to accommodate the head office staff now housed in many 
different buildings. The concentration of staff at Millbank has 
commenced and is expected to be complete early in 1929. 

The following companies in which I.C.I. had a direct or 
indirect interest have been acquired: Cassell Cyanide Co., 
Ltd. ; Union Acid Co., Ltd. ; Tees Salt Co., Ltd. ; Casebourne 
and Co. (1926), Ltd. ; Oliver Wilkins, Ltd. ; and also certain 
metal companies referred to in a subsequent paragraph. 

A development of prime importance was the formation of 
the Finance Company of Great Britain and America with a 
capital of £2,040,000, the whole of the ordinary capital being 
held in equal shares by I.C.I. and the Chase Securities Corpora- 
tion, New York. Its main object, as defined by Lord Melchett, 
is ‘“‘ to bring the great financial and capital strength of America 
to the use of industrial purposes in this country, the Empire, 
and the world.” 

Plant and Products 

Alkali Products.—The reorganisation of certain plants on 
the most modern lines continues with consequent improvement 
on the processes. Extensions of manufacturing capacity for 
ammonia soda and caustic are being pushed forward to meet 
the growing demand, and less efficient plants are being closed 
down. . 

Chlorine and Chlorine Products.—There is a definite increase 
in the demand for liquid chlorine—chiefly for the artificial silk 
trade—and synthetic HCl is to some extent replacing acid 
made from salt and sulphuric acid. To meet this demand, 
I.C.I. have increased their electrolytic plant, and further 
extensions will be brought into operation next year. 


Sulphuric Acid.—-Throughout the country plant capacity 
is far in excess of requirement, and costs of production are 
therefore burdened with heavy charges for upkeep of idle 
plant and interest on its capital value. I.C.I. are taking steps 
to bring capacity more nearly into line with production by 
concentrating manufacture in as few centres as possible, 
scrapping surplus and worn-out plant, and, where necessary 
building new and up-to-date plant, with a view to increased 
efficiency and reduction of costs. 

In carrying out this reconstruction and consolidation of 
manufacture, due regard is being had to the growing demand 
for high strength and non-arsenical acid. 

Nitrogen.—During the past year the new 165 tons-a-day 
ammonia unit has been successfully started up at Billingham, 
and the erection of further extensions is far advanced. The 
development of derived products, such as nitro-chalk, nitric 
acid, ammonium nitrate, ammonium bicarbonate and an- 
hydrous ammonia has proceeded simultaneously. 


Heavy Organic Chemicals.—1.C.1I. continues to pursue its aim 
to render the British consumer independent of foreign supplies 
of heavy organic chemicals, and has plants either in operation 
or under construction for their production. Glycol, which is 
used in the explosives industry as an anti-freeze and generally 
as a substitute for glycerine, is already being made. A great 
deal of research work has been and is being done on synthetic 
resins for the lacquer and paint industry, and large scale 
manufacture is contemplated at an early date. 

Explosives.—This year has so far witnessed no outstanding 
change in the manufacture of explosives, but a new ammonium 
type of low-freezing gelatinous explosive is just about to be 
put on the market for home customers. In this connection, 
advantage has been taken of the greatly increased home 
manufacture of ammonium nitrate, and the resultant benefit in 
cost of production will be passed to the customers. In other 
words, explosives of the gelatine dynamite and full-strength 
gelignite types will be available at a reduced figure. Although 
they will not possess as great a resistance to the effects of 
moisture as the old type, these new explosives should never- 
theless prove satisfactory substitutes as long as reasonably 
rapid consumption obtains. 

The production of large quantities of synthetic ammonia 
by LC.I. in this country has naturally led to the utilisation of 
this raw material in the manufacture of nitric acid required for 
explosives. A large plant has been erected in one of the 
Scottish factories and will shortly be in operation. 

Dvyestuffs.—The following, amongst other additions to the 
range of colours, have been made during 1928: 


Caledoa Brown R and G, very important vat dyes ; 


Dispersol Diazo Black A paste, Dispersol Fast Yellow A, 
Dispersol Fast Orange A, and Dispersol Fast Red A (artificial 
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silk dyes); Solochrome Red E.R; Toluylene Orange G; 
Chlorazol Orange Brown R; Monolite Rubine BN, Chlorazol 
Rose B, and Chlorazol Fast Scarlet 8BS. 


Research 

Prime importance is attached by the Chairman and his 
executive to continuous research. The expenditure of I.C.I. 
in its laboratories for this purpose exceeds one-quarter of a 
million pounds a year. In addition, the company gives 
adequate support to and maintains close touch with research 
activities of universities and scientific institutions. 

Selling Organisation 

Prior to the formation of I.C.I. each of the merging companies 
had its own selling organisation and its range of agents, and 
the business of each in the main was limited to the products 
which it manufactured. Consequent upon the amalgamation 
of interests, sales control was centralised at headquarters and, 
coincident with that centralisation, area offices were estab- 
lished covering the United Kingdom, the Irish Free State, and 
Northern Ireland, each being responsible within the area 
allocated to it for the entire sales of chemicals and dyes within 
that area. For the more efficient staffing of these offices, 
salesmen personally acquainted with the respective districts 
and with a knowledge of chemicals were given special training 
in dyestuffs and vice versa. In this way, a very much improved 
service to customers has been built up, eliminating considerable 
trouble and delay in obtaining supplies and ensuring the 
prompt execution of orders. 

In place of four separate organisations for the purchase of 
raw materials, stores, and plant, one central purchase authority 
has been established for the whole of the organisation, and this 
has keyed up the efficiency of the purchasing service and 
effected appreciable economies. 

Transport control has also been centralised, thereby ensuring 
expert assistance on all transport questions for the entire 
organisation. 

Repeated assurances have been given that it is no part of 
the policy of the directors to take advantage of the position 
of the company to increase prices, and evidence of their 
sincerity is apparent in the appreciable reductions that have 
been effected in the course of the year in the price of the 
principal products of the company. In chemicals alone, 
reductions were effected in the price of over 14 principal 
products. We have thus a practical demonstration of the 
benefits which flow from an amalgamation of interests such as 
that comprised in Imperial Chemical Industries. 

1.C.I. is interested in lighting and lighting equipment through 
Lighting Trades, Ltd., and the company’s position in this 
branch of industry has been consolidated by the acquisition 
of the Welsbach Company. 

Imperial Developments 

The imperial aspect of the company was clearly expressed 
by the chairmen of the merging companies in the following 
words : 

The company has of deliberate purpose been given the 
title of Imperial Chemical Industries, Ltd. The British 
Empire is the greatest single economic unit in the world, 
one in which every patriotic member of the great British 
Commonwealth has a personal interest. By linking the title 
of the new company to that unit, it is intended to lay 
emphasis upon the fact that the promotion of imperial 
trading interests will command the special consideration 
and thought of those who will be responsible for directing 
this new company.. The participating companies already 
enjoy a world-wide trade; their merchanting and manu- 
facturing operations therefore extend throughout the 
British Dominions overseas; and it will be the avowed 
intention of the new company, without limiting their activi- 
ties in foreign overseas markets, specially to extend the 
development and importance of the chemical industry 
throughout the Empire. 

Austvalia.—Considerable attention has been devoted to 
Australia and New Zealand. The potential developments of 
I.C.T. interests there were fully inquired into from the technical, 
commercial and financial aspects, and arising from reports 
submitted, a member of the I.C.I. Board has proceeded to 
Australia for the purpose of consolidating and developing 
these interests. 

Meantime, factories are in course of erection for the pro- 
duction of leather cloth, such as Rexine, and Duco cellulose 


lacquers. Additional interests have been acquired in the 
fertiliser industry. 

For the encouragement of the study and application of 
nitrogen to cereals and pasture, a grant of £2,000 has been made 
to the Waite Institute of Adelaide. 

Samples of coal from Australia have been tested and reported 
upon favourably as raw material for the manufacture of oil, 
and it is the intention of I1.C.I. to co-operate with Australian 
interests in developing in Australia the production of synthetic 
oil and motor spirit. 

Foreign Interests 

The interests of I.C.I., whilst directed primarily to develop- 
ment within the British Empire, are world-wide, and whenever 
and wherever opportunities present themselves, prompt 
advantage is taken for the retention of existing trade and the 
development of legitimate business. 

Appreciable progress has been effected in the organisation 
of the company’s business abroad. Independent companies 
for the handling of the company’s products have been estab- 
lished as_ follows :—Imperial Chemical Industries, S.A. 
Comercial e Industrial (Argentina); Cia. Imperial de In- 
dustrias Chimicas do Brasil; Cia. Imperial de Industrias 
Quimicas de Chile; Imperial Chemical Industries, S.A 
Peruana Comercial e Industrial. 

Commissions have visited all important overseas countries 
for the furtherance of the company’s interests. 


Fertilisers and Agricultural Research 

Mention has already been made of the remarkable progress 
in the output of fertilisers at Billingham. The requirements of 
agriculture have been and are being closely studied at home 
and abroad. In connection with the intensive system of 
grassland management, demonstrations have been carried out 
at 150 centres, and records are being taken to ascertain the 
economic results of the trials. The application of nitrogenous 
fertilisers for securing early grass formed the subject of experi- 
ments at 86 centres. In 30 countries overseas and in many 
districts of each country, trials have been conducted. In fact, 
continuous experimental and research work is conducted in 
relation to the selection and application of fertilisers for specific 
agricultural purposes. In this connection, Jealotts Hill farm 
is used for experimental work and is in course of being equipped 
as a research station. 

In order to provide a closer link between manufacturers and 


users of fertilisers, a new company (Scottish Agricultural 
Industries, Ltd.) is being formed in Scotland by I.C.I., 


associated with several well-known fertiliser manufacturers, 
namely : Alexander Cross and Son, Glasgow ; Cross Chemical 
Co., Falkirk; J. and J. Cunningham, Leith; John Miller and 
Co., Aberdeen; Charles Tennant and Co., Carnoustie; and 
Daniel Wylie and Co., Ayr. 

This new organisation will provide farmers with proper 
fertilisers for all their needs at the cheapest price and on the 
best possible credit terms. 

Metal Group 

The disability under which the company laboured conse- 
quent upon its inability to undertake composite orders for 
hot-rolled as well as cold-rolled metal was overcome by the 
acquisition of Elliott’s Metal Co. and British Copper Manufac- 
turers. Unification of control has been established, and the 
company’s influence and interests in the non-ferrous metal 
industry appreciably strengthened. 

Staff and Labour 

Imperial Chemical House, Millbank, is one of the new land- 
marks of London. The architecture is striking, and the building 
embodies the latest scientific developments in office construc- 
tion and equipment. The comfort and general interests of the 
staff have been provided for even to the extent of arrangements 


‘for sunlight treatment. 


The headmasters of the leading public schools have col- 
laborated in the selection of candidates from public schools 
for future employment in I.C.I., and a number of boys have 
been chosen in accordance with provisions of the scheme devised 
for the purpose. 

Special attention has been given to the co-ordination of the 
labour policy of I.C.I., and appreciable improvements have 
been effected in conditions affecting employees, e.g. : 

Share Investment Scheme.-—Employees 21 years of age 
and over, who have completed one year’s service, are eligible. 
Payment may be made by instalments over two years. The 
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shares are made available at 2s. 6d. below the average market 
price at the time of purchase, dividend rights become eftec- 
tive with the first payment, and in the event of death super- 
vening before payments have been completed certificates for 
fully paid shares are handed to the employee's legal repre- 
sentative. The number of employee shareholders has increased 
from 2,000 at the end of the first month to about 5,500, and the 
shares from 103,500 to well over half a million. 

Staff Grade Scheme.—This scheme was introduced as from 
June 1, 1928, and all workers who have completed five years’ 
continuous service with any of the subsidiary companies of 
I.C.I. and who are 26 years or over are eligible for promotion 
Workers promoted to the Staff Grade will receive a month's 
notice of suspension or termination of employment. In the 
event of absence through sickness the staff wage (less any 
State insurance benefits that may be payable) is paid up to a 
maximum of six months in any year. Similarly, in the event 
of absence from work owing to an accident arising out of and 
in the course of their employment, Staff Grade workers receive, 
in addition to the legal compensation that may be due to them, 
such additional amount as may be necessary to make up their 
compensation to their staff wage, for a maximum period of 
six months in respect of any one accident. 

Holidays with Pay.—All employees with twelve months’ ser- 
vice, subject to satisfactory timekeeping, are granted a week's 
holiday with full pay 

Coincident with this, a scheme for ‘Holiday Tours 
Abroad ’”’ was organised at a low inclusive cost, supervised 
by I.C.I. representatives, and met with a most encouraging 
reception 

Foremen’s Pension Fund.—A fund for the provision of 
pensions on retirement to foremen and forewomen was 
established as from the beginning of June, 1928, on the basis 
of joint contributions by the company and the participants. 
Foremen and forewomen contribute 5 per cent. of their pay 
to the pension fund; the company contributes payments 
equivalent to 5 per cent., and in addition makes payment 
equivalent to 2} per cent. of the pay of foremen for the pur- 
pose of maintaining a Widows’ and Orphans’ Fund. The 
company also paid into the fund the necessary sum of money 
to cover the years of service prior to June 1, both in 
respect of employers and employed 

The minimum pension for a foreman is {120 per annum, 
after 40 years’ service, and for a forewoman {65 I2s. 6d. per 


1928, 


annum, after 35 years’ service. The minimum pension, in any 
circumstances, subject to 10 years’ service, is £52 fora foreman 
and 440 for a forewoman. 

At the present time there are 1,083 members, of whom 
1,065 are foremen and 18 are forewomen. 

Retirement of Emplovees aged 65 and over.—A suitable scale 
of pensions and/or gratuities has been inaugurated in respect of 
employees aged 65 and over, whose length of service ranges 
from 15 to 35 years. 

In the comparatively few cases where workers undei 65 
years of age have unfortunately had to retire from the com- 
pany’s service on account of a permanent breakdown in health, 
these have been dealt with on compassionate grounds, and 
pensions or allowances have been granted on a generous basis. 

Works Councils.—Satisfactory progress has been made in 
the establishment‘of Works Councils, in accordance with the 
approved scheme which is intended to provide a direct link 
between the board and the individual employees at the various 
works. 

Employees number about 47,000, and harmonious relations 

—an outstanding feature of the pre-merger history of the 
constituent companies—continue to exist. Relations with trade 
unions have also been good, and in every instance where ques- 
tions have arisen they have been adjusted on an equitable 
basis. 

Recreational Facilities —New schemes have been provided 
or are in course of being completed at 1o factories. These 
include the provision of grounds for Association football, 
Rugby football, cricket, hockey, lawn tennis, bowls, etc., with 
the necessary dressing room accommodation, together with 
social halls, comprising billiard rooms, card rooms, dancing 
and concert halls. 

In addition thereto, considerable progress has been made 
with the improvement of existing recreation facilities at 
the works of constituent companies. 

I.C.I. Magazine.—The introduction of the J.C.IJ. Monthly 
Magazine was well received and had to be enlarged from 64 
to 120 pages. Pensioners of the company are provided with 
a copy gratis each month. The sales to employees continue to 
increase, the figure for last month being 36,000 copies. 

Direct contact with provincial staffs and employees has been 
maintained by a series of visits by the chairman, directors 
and departmental heads, and it is understood to be the inten- 
tion to continue such visits. 





British Chemical Industry during the Past Year 
By J. Davidson Pratt, O.B.E., M.A., B.Sc., F.L.C. 


General Manager of the Association of British Chemical Manufacturers.) 


The following ¢ 


mm prehensive survey of British chemical industry during the past vear, by the General Manager of the Association 


of British Chemical Manufacturers, indicates that while no section has gone back, many sections have gone distinctly forward. Of 


particular interest is the detailed evidence of the advances made by fine chemical manufacturers 


In the section dealing with 


medicinal or therapeutical products, it will be noted that while the commercial production of synthetic Vitamin D was first 
achieved in this country, its adoption in Germany, especially in children’s hospitals, already far exceeds its use here. 


General 

In this article it is proposed to give a brief review of the 
chemical industry in the more restricted sense of the term 
No reference will be made to those sections of the industry 
which, while using chemical products and methods and 
generally included in any comprehensive definition of the 
chemical industry, are not primarily engaged in the manufac- 
ture of chemicals in the popular connotation of the term. 
Thus, no reference will be made to the soap, explosives, 
artificial silk, petroleum, and similar industries. 

Any attempts to give statistical data regarding the progress 
and trade of the industry are handicapped by two factors ; 
firstly, the lack of reliable figures for production, except in a 
very few cases; and, secondly, the difficulty of obtaining 
export and import figures in a sufficiently sub-divided form 
to enable really accurate deductions to be drawn from them 
There is another difficulty due to the fact that at the time 
of writing, the Board of Trade import and export data are 
available only for the first ten months of 1928. It has, 
therefore, been necessary to base the 1928 estimates on the 
figures for the first ten months, and to assume that there will 
be the same proportionate increase for the rest of the year 


as there was in 1927. It is not expected that this will vitiate 
any comparison which is made as to the state of trade in 
1927 and 1928. 

If 1924 is taken as too, the Board of Trade estimates 
indicate that the index of production for 1928 for the chemical 
and allied trades will be between 105 and 106, being perhaps 
a little higher than in 1927, when the index was 105.2. The 
term ‘‘ Chemical and Allied Trades ’’ includes, according to 
the Board of Trade, the production of heavy chemicals, 
explosives, synthetic dyes, ammonium sulphate, sulphuric 
acid, matches, soap, and the refining of petroleum. Certain 
of these do not fall within the restricted definition of the 
chemical industry to which reference was made above and 
since information is not available as to how this index figure 
was obtained, it is impossible to say definitely how the 
production of chemicals in the restricted sense has varied in 
the past two years. It appears certain, however, that the 


overall production is, if anything, rather greater for 1928 than 
for 1927. 

During 1928, the Home trade in chemicals has been on the 
whole good, in spite of the depressed condition of certain of 
the great chemical consuming industries such as iron, steel, 
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and textiles. Further, there has been a welcome increase 
in the export trade. The export value for chemicals, drugs, 
dyes and colours for 1927, as shown by the Trade and 
Navigation reports, was some {23,000,000 (representing just 
over 3 per cent. of our total exports). The 1928 figures are 
confidently expected to be about 10 per cent. higher. Imports, 
in 1927 totalled some £15,000,000 and are expected to be 
slightly less in 1928. This represents just over 1 per cent. of 
our total imports. About 7 per cent. of chemical imports are 
re-exported. 

The increased export figures give cause for satisfaction, since 
this increase has taken place in spite of restricted markets 
and keen competition due to the post-war development of 
chemical industries in many other countries. The strong 
progressive development of the British Chemical Industry on 
sound scientific lines. has made it possible to manufacture new 
products, improve the quality and reduce the price, and so 
capture foreign markets. 

\nother pleasing feature is the steady growth of co-operation 
between science or perhaps more correctly academic science 
and industry. An important development in such co-opera- 
tion has been the formation by Imperial Chemical Industries 
of a Research Council which should assist materially in 
bringing pure and applied chemistry closer together for the 
general good. 

Heavy Chemicals 

The Heavy Chemical Section of the industry is being 
described in another article, so only a very brief reference to 
it need be made here. British heavy chemicals have long 
been held in esteem all over the world, and the achievements 
of the past year have enhanced this reputation. New and 
improved methods of manufacture have been successfully 
developed, quality has been improved, and there has been a 
reduction in price, a very important consideration for all 
branches of industry that use these chemicals. Home trade 
has been good in spite of the general industrial depression. 
The export trade has increased as regards quantity ; but it will 
probably show a slight falling off in value as compared with 
1927 Owing to the price reduction mentioned above. Ammo- 
nium sulphate is not included in this comparison. Though the 
position is by no means unsatisfactory, many plants are still 
working below full capacity, and a revival of activity in other 
sections of British industry will benefit the production of heavy 
chemicals. 

Since the output of sulphuric acid has in the past been 
regarded as an index of general prosperity, a few notes on this 
subject may be of interest, even though sulphuric acid no 
longer retains its former value as an index 

It is satisfactory to know that the 19%8 figures have so far 
been higher than in 1927. For the twelve months ending 
September 30, 1928, the output was 908,000 tons, calculated 
as 100 per cent. sulphuric acid, as compared with 846,000 tons 
during a similar period in 1927. The 1928 output is approxi- 
mately 10-15 per cent. less than the amount of acid manu- 
factured in the year immediately preceding the war. It is, 
however, one of the highest figures reached in recent vears, 
but unfortunately it represents rather less than two-thirds 
of the acid which the plant of the United Kingdom is capable 
of producing. 

Sulphuric acid in this country is now being made from 
pyrites, spent oxide, brimstone, and zinc concentrates. 
Slightly over 44 per cent. of the acid is made from imported 
pyrites, and about 21 per cent. from brimstone. With the 
exception of a very small tonnage of coal brasses, the only 
raw material produced at home is spent oxide. Of recent 
years, the amount of spent oxide produced by the gas industry 
and consumed by the sulphuric acid manufacturer has 
remained practically constant at about 140,000 tons. This 
represents about 25 per cent. of the acid made. The amount 
of acid produced as a by-product in spelter manufacture has 
now reached the substantial proportion of 9.5 per cent. and 
is some twenty times the quantity so produced ten years 
ago. There were no large price changes during the year under 
review, but there has been a gradual and continuous fall. 

As regards technical development, reference only need be 
made to the successful tests of new forms of catalysers for use 
in the contact process, and to the successful installation of 
Bracq Laurent pyrites burners at several works. Less is now 
heard of the Schmiedel process than was the case a few years 


ago. 


Fertilisers 

The position as to fertilisers generally has not undergone 
any very material modification during the year, although 
there are signs that this section of the industry has approached 
a period when there will be many far-reaching developments. 
The chief interest centres round nitrogenous fertilisers, the 
world production of which is steadily increasing owing to 
synthetic manufacture in many countries. While the pro- 
duction of sulphate of ammonia suffered a drop in 1926 owing 
to the coal strike, it practically completely recovered in 1927. 
The year 1927 in this case is from July 1927 to June 1928. 
There has been a very welcome recovery in export trade, the 
total quantity exported being 302,604 tons, an increase of 
120 per cent. over the previous year. Much lost ground has 
been regained in the overseas markets, especially in China and 
Japan, where sales have more than doubled. There has also 
been a substantial increase in consumption in India and 
Ceylon. Home demands for sulphate of ammonia have also 
been good and prices have been well maintained, quotations 
now current for home sales being practically identical with 
the prices at the end of 1927. Imports of Chilian nitrate of 
soda for the year ending June 30, 1928, show an increase of 
about 50 per cent. over the previous year’s figure, but the bulk 
of the increase appears to have been for industrial purposes, 
since the amount used for agriculture remained round about 
35,000 tons. 

The market for phosphatic fertilisers is much stronger in 
tone than it was at the commencement of the year, and it is 
confidently anticipated that home prices for superphosphate 
will rise in sympathy with the upward movement which has 
recently taken place on the Continent. So far as consump- 
tion is concerned, it appears to be well established that the 
demand for the recent harvest season absorbed practically the 
same tonnage as in the previous year, a fact which must be 
regarded as very encouraging when it is borne in mind that 
agriculture was extremely depressed. The import figures for 
1928 will, however, be considerably lower than for 1927. The 
same is true of potash salts, though the difference will not 
be so great in this case. 

The outlook for the industry is much less discouraging than 
it has been for a long time past, and with the improvement in 
the position of the farmer there is a general feeling that the 
fertiliser trade may have seen the worst of the depression 
from which it has suffered. A recent event of some consider- 
able importance is the amalgamation of six Scottish fertiliser 
firms to form a new organisation called Scottish Agricultural 
Industries, Ltd. This new company will be controlled largely 
by Imperial Chemical Industries, though its capitalisation 
will be quite distinct from that of the latter. This merger 
may be regarded as an important step towards rationalisation 

-for want of a better word—of the fertiliser industry of the 
country. 

On the technical side the production of synthetic ammonia 
is making steady progress at Billingham, while work is actively 
in hand on the development of composite fertilisers which 
should effect considerable economies in transport, in addition 
to such special fertilising value as they may possess. As a 
result of this work there has been successfully introduced on 
the market a new manure called ‘“‘ Nitro-chalk,’’ which is a 
mixture of ammonium nitrate and calcium carbonate con- 
taining nitrogen in both ammonia and nitrate form. 


Coal Tar Products 


The need fora better utilisation of our national coal resources 
is now admitted in all quarters and consequently much atten- 
tion has been given during the year to new or improved methods 
of dealing with coal. One of the main objects is to produce 
from it oils suitable for fuels for internal combustion engines 
in order to make this country less dependent on overseas 
supplies of natural petroleum. A decided fillip has been 
given to these developments by the Budget duty of 4d. per 
gallon on imported hydrocarbon oils. This duty has also 
come as a boon to the normal production of benzole, the price 
of which had dropped to an unremunerative level. 

The new developments are along two main lines, viz., low 
temperature carbonisation and hydrogenation. The former 
has made somewhat greater progress than the latter, and a 
number of plants are now either in operation or in course of 
erection. An important problem bearing on the economics 
of low temperature carbonisation is the utilisation of the tar. 





610 


The Chemical Age 





December 29, 1928 





This problem has still to be solved, but research on it is actively 
in progress in the Government Chemical Laboratory at 
Teddington, from which some interesting results are already 
forthcoming. Since this investigation is in capable hands, we 
may look forward to the future with confidence that uses 
will be found for this tar which will make the operation of low 
temperature carbonisation processes a really sound financial 
proposition. 

The hydrogenation of coal and tar has been often in the 
public eye of late and great claims have been advanced by 
various inventors for their processes. This country has, 
however, shown commendable caution by carefully testing 
the more promising of the processes before proceeding to 
large scale production. A systematic study of the subject 
is being carried out on a small experimental scale by the 
Fuel Research Board, while Imperial Chemical Industries 
are testing the working ofa process on a larger scale at Billing- 
ham. This method of progressive development on scientific 
lines is likely to lead to more fruitful results in the long run 
than the exploitation on a grand scale of new processes which 
have not been thoroughly studied and proved sound in every 
detail. 

As regards trade in coal tar products, exports have shown 
a welcome increase, and the value for 1928 is likely to be about 
20 per cent. greater than in 1927. Prices have fluctuated and 
have generally tended to be on the low side. There has been 
a serious slump in pitch and prices have reached an absurdly 
low level. Carbolic and cresylic acids have, however, re- 
mained firm and in good demand, while the anthracene position 
has been somewhat better. 

Wood Distillation 

The Wood Distillation Industry may be dismissed briefly 
by saying that its position has been a very difficult one in 
view of the intense competition to which it has been subjected 
from two sources, viz., from Canada in regard to acetic acid 
made synthetically by cheap water power at Niagara, and from 
Germany in regard to synthetic methyl alcohol and to charcoal 
and wood spirit produced by the huge syndicated combines 
of Middle Europe. The synthetic production of methyl 
alcohol in this country, which is now proceeding at Billingham 
according to programme, will make the competition still more 
intense; as will also the manufacture of acetic acid and acetone 
in the near future by the Distillers Co. at their new factory 
near Hull. These two chemical ventures will, it is hoped, 
make this country quite independent of overseas supplies of 
these three very important products. 

Dyestuffs 

We now turn to the Dyestuffs Section of the Industry, which 
has perhaps been more in the public eye in recent years than 
any other section. The need for a well-established dye 
industry in this country was proved by the experience of the 
war in no uncertain manner, but now, only ten years after the 
cessation of hostilities, the war lessons are beginning to be 
forgotten, and we find various interests dependent on the dye 
industry protesting against the continuation of the Dyestuffs 

Import Regulation) Act of 1921, to which the present strong 
position of the British dye industry is due. The reply of the 
industry to all such critics is such as to convince any impartial 
investigator that the dye makers have made full use of the 
protection afforded by the Act in the development of the 
industry This is a subject which is likely to enter the 
realms of acute political controversy between now and the 
beginning of 1931, when the present Act expires. 

The British output of dyes has been steadily increasing, and 
in spite of a temporary set-back due to the coal strike in 1926, 
reached a figure of approximately 18,000 tons in 1927, as 
compared with less than 15,000 tons in 1924 The 1928 
figures may be expected to be even higher than for 1927. 
This is a remarkable achievement, having regard to the recent 
depressed condition of the British textile trades, which form the 
main outlet for the dyes. With an improvement in the textile 
trade—and here a change in fashions may exert a great effect- 

a still higher output would be assured and could be easily met 
by our dye factories. 

It is gratifying to note that our export trade in dyes shows 
a steady increase in spite of the dye industries which have been 
started in so many countries since the war, and the serious 
competition in other foreign markets. The 1927 exports 
totalled nearly 8,300 tons valued at £752,850, while the 1028 


figures promise to be about 20 per cent. higher. The imports 
have remained steady in value for the past few years, though 
there has been a small increase in quantity. The 1927 imports 
were 2,000 tons, valued approximately at {1,000,000. Thus it 
will be seen that less than 20 per cent. of our home consumption 
of dyes is imported, whereas in 1913 80 per cent. came from 
abroad. 

The restriction in output referred to above, has, of course, 
militated against price reduction ; but in spite of this there 
has been a steady fall in the cost of most dyes. The range of 
dyestuffs made in this country may now be regarded as sutti- 
cient to meet all practical requirements and this is a high 
tribute when it is remembered that the uses are manifold and 
range from textiles to foodstuffs. In quality British dyes com- 
pare favourably with those of any competitor, as is proved by 
the fact that there have been quite large exports of British dyes 
to Germany in cases where the British quality was better than 
the German. 

Research work, which is the real basis of any dye industry, 
has been well maintained in all branches, and its results are 
such as completely to dispel any fears, should such still exist, 
that this country is behind Germany in that respect. 

Good progress has also been made in the manufacture of the 
many intermediates which the present-day dye industry 
requires, and in the development of accelerators and anti- 
oxidants for use in the rubber industry; the latter are still 
being used only in a very experimental way, but they give 
promise of great utility and development. 

Fine Chemicals 

Though there has been no dramatic increase of trade in fine 
chemicals during the past year, it can be safely said that 
business in 1928 has shown an improvement over 1927. 
Accurate statistics in support of this are unfortunately not 
available, but there is no doubt that the Safeguarding of 
Industries Act of 1921 has contributed materially to the 
steady development of the industry with a consequent increase 
in trade and employment. The British Fine Chemical 
Industry produces some 3,000 different substances and covers 
the manufacture of :— 

(a) Medicinal or therapeutical products, 


(b) Analytical reagents, 

(c) Photographic chemicals, 

(d) Perfumery chemicals and essential oils, 
(e) Solvents. 


These will be dealt with seriatim. 

(a) Medicinal chemicals. With medicinal chemicals the 
tendency has been fof a better consolidation of existing manu- 
factures. Improvements in processes have been effected 
which not only make competition easier, but which have sub- 
stantially added to the margin of profit; these achievements 
are due to chemical and engineering research into the details of 
processes and equipment. 

It is still the case that the old-established synthetic products 
such as phenacetin, phenazone, cbloral hydrate, amidopyrin 
and veronal continue to be imported. On the other hand, 
medicinal chemicals of more recent origin like insulin and 
radiostol have not only become well-established in the home 
market, but are in demand in many other countries. 

The tendency of prices during the year has been downwards, 
and many instances of quite large reductions can be quoted. 
There have been movements upwards in the case of mercury 
compounds, due to the formation of a Spanish-Italian ring 
which has raised the price of mercury. 

Among new technical developments in which progress has 
been made are the large scale production of pure ergosterol and 
of the product of its irradiation with ultra-violet light—Vita- 
min D—which is now being sold by itself, and in conjunction 
with Vitamin A, which is now manufactured in high concentra- 
tion. Vitamins A and D may be added to margarine to bring 
its vitamin value up to that of summer butter, at a cost for 
the materials amounting to less than }d. per lb. They are 
proving of great value in medicine in the treatment of diseases 
which arise from a deficient intake of vitamins during illness 
or owing to other causes. In connection with this develop- 


ment, it must be mentioned that although the industrial 
production of synthetic Vitamin D was first achieved in this 
country, its adoption in Germany—in particular in the 
krankenkassen and all children’s hospitals—far exceeds its use 
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in this country. Thus in Germany the obvious benefits resulting 
from Vitamin D therapy have been avidly absorbed, whereas 
in this country the importance of the discovery has not been 
fully appreciated and its adoption has been slow. 

The manufacture of thyroxin by processes based on Haring- 
ton’s discovery has brought the cost of this medicament to a 
low level, and in consequence its use is being greatly extended, 
especially in export markets. 

Another active principle, the use of which has been greatly 
extended during the past year, is that of ephedrine, which is 
derived from the Chinese drug Mah-huang. Ephedrine has 
proved a very valuable remedy for the treatment of hay fever, 
and asthma, and its manufacture on a large scale, which 
permits a considerable exportation, has been set up in this 
country. 

Yet another active principle, the manufacture of which is 
new during the year, is the substance present in fresh liver 
which has been found to have specific curative properties in 
the treatment of that hitherto incurable disease—pernicious 
anemia. In the early part of the year a process worked out 
in the National Institute for Medical Research was put at the 
disposal of manufacturers, who, by taking advantage of it, 
have been able to render this medicament widely available, to 
the great relief of those who were keeping the disease in check 
by consuming very large quantities of liver. The principle 
cannot be supplied in the pure form, but only in the form of a 
concentrate, the act.vity of which is at least forty times that 
of fresh liver. 

Synthetic thymol and menthol continue to go ahead and 
great progress has recently been made with the latter in 
improving the standard of the synthetic compound, to a point 
very nearly akin to the natural product. 

The exports of drugs, medicines and medicinal preparations 
in 1927 were valued at nearly £3,000,000, and it is estimated 
that there will be an increase of nearly 15 per cent. in 1928. 

(b) Analytical Reagents—Steady progress has been main- 
tained and there is now no reason why anyone should go 
abroad for analytical and research chemicals, since the quality 
of the British products is now second to none. 

(c) Photographic Chemicals In comparison with the two 
previous years, that is, 1926 and 1927, the trade in photo- 
graphic chemicals was greatly benefited and stimulated 
by the fine summer weather of 1928, which gave the amateur 
photographer plenty of opportunity of indulging in this 
holiday amusement. The demand for that comparatively 
small range of chemicals required by the trade worker, who 
now-a-days does most of the developing and printing, has 
consequently been brisk and well sustained. 

There have been no important changes in prices, though 
those of some of the developing agents have fallen slightly, 
with the result that they have been as low as they ever have 
been since the days before the war ; in fact, some of them, and 
in particular the leading developing agent, metol, have been 
selling at considerably lower than the pre-war price. 

There is little of importance to mention in regard to the 
export trade. In some markets business has been steady, 
while in others it has not been so good as in previous years, 
due to local economic and other conditions. 

There have been no new developments of importance as far 
as the chemical side of photography is concerned. 

(2) Perfumery Chemicals and Essential Oils.—Trade condi- 
tions in perfumery chemicals during the past year have shown a 
gradual steady improvement. This may be attributed to the 
expansion of business in the soap, perfumery and allied trades, 
a larger volume of their requirements being obtained from 
British manufacturers, which, it is hoped, indicates a growing 
appreciation of the materials which are now being prepared in 
this country. The prices of perfumery chemicals have re- 
mained fairly constant throughout the period, any movements 
being in a downward direction due mainly to competition. 

Research work in connection with perfumery chemicals is 
proceeding steadily along very interesting lines, but there is 
nothing new to report this year except that isoamyl cinnamic 
aldehyde is now freely offered on the market. This chemical is 
proving of the greatest possible use to perfumers, inasmuch as 
it has revolutionised the preparation of Jasmin compounds. 

Speaking generally, this country is holding its own as 
regards the production of synthetic perfumery chemicals and is 
gradually extending the range. 


Practically all the essential oils are imported and the in- 
crease in trade in the articles into which these oils enter may 
be gauged from the fact that the imports of essential oils for 
1928 are likely to be about 10 per cent. higher than in 1927, 
the value being well over £1,000,000. The business in essential 
oils has been of fair volume, the export trade being good, 
while the home trade has been quiet. The fluctuating markets. 
and uncertainty of supplies in some directions have had their 
effect upon consumption. Prices have been fairly steady 
except in a few cases where there have been increases due to: 
shortage of supply, e.g., orange oil, oil of cloves, lemon oil, and 
Java citronella oil. 


(e) Solvents —We will now deal with organic solvents of a 
special character. At first sight these might perhaps be re- 
garded as coming under the heavy chemical classification in 
that their uses are mainly developing in specialised technical 
trades such as lacquering, soap making, and so forth. On the 
other hand, certain. groups of these solvents, such as the 
hydrogenated phenols, are themselves manufactured by very 
delicate synthetic processes which can fairly be included in 
the Fine Chemical Industry. 

Considerable strides have been made in the last twelve 
months in applying the solvents of the latter group, such as 
cyclohexanol, which has for several years been on the market 
as a general solvent, to a number of specific uses ; for example, 
its incorporation in dry cleaning and liquid laundry soaps, 
whereby the detergent effects of the older types of liquid soaps 
are enormously increased. 

The ketones of this group, e.g., cyclohexanone, and the 
esters of the group, e.g., cyclohexanol acetate, have found a 
new use in lacquer and varnish manufacture, where their 
amazing solvent powers for copals, gums, and nitrocellulose 
render their prospects particularly encouraging. 

Amongst plasticisers, a most useful series of compounds 
have been found in the derivatives of the cyclohexanol group. 
Considerab'e additions have been made to the large scale plant 
occupied with the preparation of these compounds, and it may 
fairly be said that at the present time the demands of British 
technical trades can reasonably be met by products of British 
manufacture, even allowing a large margin for a considerably 
increased use as their exceptional properties become more: 
widely known and appreciated. 

A somewhat similar hydrogenated benzene (cyclohexane) is: 
now being manufactured on an intermediate scale, and holds. 
out excellent prospects of adoption as a general solvent in Fine 
Chemical Industry. Ethyl lactate is another good all-round 
solvent which is engaging the attention of British manu- 
facturers, and it is hoped that in this direction, too, this 
country will shortly be independent of the necessity of im- 
perting foreign products. 


Conclusion 

In this review it has only been possible to touch on a number 
of salient features in our chemical development, but it is hoped 
that enough has been said to indicate that the industry is 
making steady progress and is holding its own. The compe- 
tition in the world markets is steadily becoming keener; but 
we can look forward to the future with confidence, as the 
industry is well organised and is being developed on sound 
scientific lines by men of energy and foresight. 





British Preferential Tariff in Canada 

THE Federation of British Industries are seriously considering 
the recent decision of the Canadian Government to alter the 
preferential basis accorded to British goods entering the 
Dominion. It has now been decided that as from February 1, 
1929, goods claiming the British preferential rate will have 
to be certified as containing 50 per cent. of British raw material 
and/or labour, against the previous 25 percent. The Canadian 
Government have stated that in making this alteration they 
are doing so as a benefit to British manufacturers. On behalf 
of manufacturers as a whole, the Federation is very sensible 
of this reason. Up to the present, the Dominion authorities 
have not issued any list of either raw materials or semi-manu- 
factured materials which they will allow British manufacturers 
to count as entirely of British production in any goods they 
may be making. Some raw materials are unprocurable in 
this country ; other articles reach this country after a certain 
amount of work has been done upon them at the source. 


E 
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British Dyestuff Prices: The Users’ Point of View 
By H. Sutcliffe Smith 


In the article published below, Mr. H. Sutcliffe Smith discusses with considerable frankness the problem of British dyestuff 


prices, and suggests that British makers should reduce the price factor to 
Mr. Sutcliffe Smith’s qualifications to speak on this subject are indicated by the facts that he is 


an agitation by the users. 


75 per cent. over pre-war prices, without waiting for 


executive director of the Bradford Dyers’ Association, past president of the Bradford Chamber of Commerce (1919-20) and 

of the Society of Dyers and Colourists (1921-22), chaiyman of the Colour Users’ Association (1921-28), past member of the 

Board of Trade Advisory Committee, and a member of the Dyestuffs Advisory Licensing Committee and of the Dyestuffs 
Industry Development Committee. 


In your issue of December 31, 1927, you kindly gave me an 
opportunity of stating the users’ point of view as regards the 
dyestuffs situation. I then drew attention to the question 
of the British price vis-a-vis the world price, the need of 
development in the production of new colours, the urgent 
necessity for the extension of export} trade, the demand 
for cheaper intermediates, the advantages of a British Census 
of Dyestuffs Production, co-operation in research with the 
Universities, and the protection of the users’ interests in any 
international agreements. I do not wish to elaborate these 
points now, except that of price. I should like to mention 
with satisfaction, however, that my suggestion of co-operation 
of industry with the Universities has been put into effect by 
Imperial Chemical Industries, Ltd. 


The Dyestuffs Act 

The Dyestuffs (Import Regulation) Act, 1920, has two 
years to run, and I am glad of this opportunity of paying a 
tribute to the advance—the amazing advance—made by the 
British dyeware industry during the past eight years, and I 
know the makers will give me credit for appreciating this to 
the full ; but the time is rapidly approaching when the whole 
incidence of the Act must be comprehensively reviewed. 

There is no question that the Act has assisted the industry 
in reaching its eminent position. There is also no question 
whatever that the building up of the industry during the past 
eight years has been accomplished through the goodwill of 
the users, who have acquiesced in paying prices above the 
world level. Whether the Act has achieved all that it set out 
to do remains to be seen. The acid test must come when the 
Act expires in January, 1931, and the consumer is no longer 
called upon to pay a subsidy. 1 think the users have a right 
to expect that their money has not been spent in vain, and 
that the industry they have helped to build will be able, 
without the assistance of the Act, to withstand the blast of 
world competition. 

Many of the colour-using industries, particularly the tex- 
tile trades, are now in a parlous condition and are meeting 
with severe competition from other textile manufacturing 
countries. Cheaper labour and hostile tariffs in other coun- 
tries have hampered the British export trade, and in many 
of their former markets our exporters are having serious 
difficulties in maintaining their trade. These countries are 
competing with us in many cases with our own machinery, 
which they have been taught to use by British brains. It is, 
therefore, imperative that our goods should attain a lower 
level of price on a parity with our competitors, and this 
can only be achieved by stringent economy in production. 
Every item of cost will have to be scrutinised if we are not 
only to retain our export business but to extend it. 


Lord Melchett’s Views 
Some time ago Lord Melchett said :— 

I can state emphatically that we do not consider the 
British chemical industry to be in any way inferior to the 
German industry. Wein England can produce synthetic 
ammonia quite as cheaply as the Germans. Further, our 
costs of production of chemical products are as low as, 
if not lower than, in other countries. 

Imperial Chemical Industries, Ltd., in one of their adver- 
tisements, state :— 

The amalgamation means economy, progress, and pro- 
sperity ; effective production and equality in world com- 
petition. 

Interpreted literally, what does mean ? 


this It surely 


means that before long British users may expect to obtain 
their raw materials, chemicals, and colours at prices which 
will not be in excess of any of their foreign competitors. Such 
an assurance as this from the leader of that great industry is 


encouraging, and whilst it takes time for economies to be 
effected, I do suggest that the users are now looking forward 
to an early indication of these economies being translated into 
still lower prices. 

It seems obvious to me that the British dyemakers cannot 
reach the same plane as the heavy chemical manufacturers 
unless and until they are able to secure a considerable volume 
of export trade, in addition to the home trade, thus enabling 
them to produce on a larger scale and at world prices. 

I feel sure that this aspect is having the attention it 
deserves on the part of British makers, and 1 am informed 
that considerable progress is being made in the development 
of overseas business in dyestuffs. 

In view of these statements by Lord Melchett, it would 
surely be unnecessary that his great corporation, with its large 
capital resources and having at its head some of the keenest 
cleverest brains in Great Britain, should continue to require 
a Prohibition Act to protect it against competition in dye- 
wares. The Act was placed on the Statute Book for ten years 
and no longer. Now that we have got an enormously strong 
organisation which is capable of paying a dividend almost 
from its inception, an entirely different situation has been 
created, and there is evidently not the same urgent need for 
a Prohibition Act. 


Suggested Voluntary Reduction of Price Factor 

Notwithstanding that the importation of dyestuffs is pro- 
hibited, it is not permissible for the British makers to charge 
higher than twice the pre-war price for dyewares which can be 
purchased abroad at less than that figure. This is regulated 
by the Dyestuffs Advisory Licensing Committee, which will 
grant a licence to import colour where evidence can be fur- 
nished that the British price is in excess of twice pre-war, and 
the foreign price lower. An example will make this clear. If 
a foreign firm quotes 1s. 6d. per lb. for a dyeware that was 
Is. pre-war, unless the British manufacturer will take 2s. 
per lb. or less, a licence is granted to import the foreign colour. 
Thus, an effective protection is afforded to the British makers 
of 100 per cent. over pre-war, or a factor or index figure of 
200, whereas the Board of Trade Wholesale Prices Index 
figure to-day is under 140. 

If the British makers studied the psychology of their cus- 
tomers, they would now voluntarily suggest that the factor 
should be, say, 175—-75 per cent. over pre-war—and not wait 
for an agitation by the users for a lower factor. 

A voluntary offer such as I suggest would bring consider- 
able goodwill to them, and it would be tangible evidence 
of that progress which has been foreshadowed by Lord Mel- 
chett. It would also be an indication to the users that the 
extra costs of the past eight years have been justified, and in 
my opinion such a gesture would do much to allay the feeling 
freely expressed that the Prohibition Act is too onerous a 
handicap when the textile trades are having to battle for their 
foreign markets under such strenuous competition. 





Nitralloy Steel 

Wit regard to a paragraph under the above heading which 
appeared in this journal on December 15, we have received 
the following note from Nitralloy, Ltd., Norris Deakin Build- 
ings, King Street, Sheffield: ‘‘ We should like to make it clear 
that our company, Nitralloy, Ltd., holds the rights for the 
Nitration Process, and also for the special Nitralloy steels 
required in connection therewith, for the British Empire. 
John Brown and Co., Ltd., and Thos. Firth and Sons, Ltd., 
are our licensees for the supply of Nitralloy steels. We our- 
selves are prepared to grant licences for the use of our process 
to any users who may wish to carry out their own case-harden- 
ing by nitrogen.” 
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The British Dyestuff Industry: Another Year of Progress 
By L. J. Hooley 


The author, familiar to our readers as a regular contributor to our ‘‘ Dyestuffs Monthly Supplement,” and particularly well- 
informed on the technique and literature of dyestuff production, takes a very favourable view of the progress made during the year, 
and even predicts that with a few more years like 1928 the position of the British dyestuff industry would be secure for the future. 


JHE year, which seems to have passed so quickly, has been 
one of uninterrupted work for the dyestuff industry, and very 
substantial progress has been made in consequence. A few 
more years like 1928 and the position would be secure for the 
future. Only since 1926 has the industry as a whole been able 
to go forward without distraction, and the improvement in 
this period has been sufficient to show what can be done. 
There is no longer any doubt as to the industry’s ability either 
to supply colours adequate in range and quality or to carry out 
research with ability and imagination. 

With two of the principal firms, the British Dyestuffs 


Corporation and Scottish Dyes, Ltd., fused in Imperial 














Mr. L. J. Hoorey. 


Chemical Industries, and only limited financial information 
available from the others, comparison of results by individual 
firms is not possible. 

With an initial dividend distribution of 8 per cent. and an 
increase in the ordinary share value from about 20 to 39 
shillings the prestige of Imperial Chemical Industries is on 
the increase. Lately the directorate has been added to by 
the inclusion of Lord Birkenhead, and the headquarters at 
Westminster are in course of complete occupation, while 
another huge building is announced to be built on the other 
side of Horseferry Road. With regard to Scottish Dyes, the 
new offices and laboratories at Grangemouth are nearing 
completion, making the latest of a long series of additions. 

Scientific and technical progress is shown in the important 
new colours and processes brought out, the latter being more 
numerous than in any previous year. 

Viewing developments broadly, it is hardly necessary to 
emphasise the significance of the search for fastness, although, 
to appreciate its insistence, the whole body of patent and 
other publications must be examined. Among the dyestuff 
groups, the azo and anthraquinone take the major share of 
the new work, and if the indigos be also included as similar to 
the anthraquinones, these two groups represent three-quarters 
of it. All the various sub-groups of the basics, triphenyl- 
methanes, sulphur colours, nitro and other well-known classes 
combined, only suffice to give the remaining quarter. In 
some branches the British firms are only just beginning the 
staking of new claims, but the whole area is gradually being 
increasingly covered. Meanwhile, the foreign firms are taking 
the fullest advantage of their larger experience and accumu- 
lated resources to take possession of all the ground immediately 
in front. 


Running rapidly over the more pronounced lines of advance 
at the present time and making for the moment no distinc- 
tions as to the various industries involved, these include the 
following : 

In the azo class, attention is mainly directed to chrome 
colours, including soluble metallic derivatives obtained from 
o-hydroxy azo and hydroxy carboxylic acid derivatives, to 
new compounds of the developed class, especially to hydroxy 
naphthoic arylides, to fast yellows and other colours obtained 
from pyrazolones as components, and to level dyeing colours 
for artificial silk and faster direct colours for cotton. In the 
anthraquinones, the indanthrone, flavanthrone and dibenzan- 
throne classes are still being made to yield new members, 


-while the pyrazolanthrones and newer complex nuclei are 


attracting more attention. Among the indigos, prominence 
is being given to «-naphthols as constituents, the synthesis of 
very highly halogenated or otherwise substituted bodies 
continues, and many benzene types are being extended to the 
corresponding naphthalene ones. In the sulphur section, 
products of the carbazole type fast to bleaching and products 
free from tendering susceptibilities are of most importance. 
In the basics the isoindulines, indolines, and colours for 
copying are to be noticed. 

With regard to intermediates, the production of hydro- 
carbons and other derivatives by catalytic methods in the 
vapour phase and the synthesis of ring compounds are 
especially representative of present tendencies. The technique 
of building up polynuclear hydrocarbons has improved con- 
siderably during the last few years, and further developments 
are to be expected. The waxlike polychlor naphthalenes of 
the British Dyestuffs Corporation should also be referred to. 

A few only of the important contributions of the British 
manufacturers can be mentioned. The British Dyestuffs 
Corporation are still increasing their range of Icyl colours— 
specially good levelling colours for regenerated cellulose silks. 
A wide net has been cast in the search for suitable derivatives 
for this series, which now includes Icyl Orange G, Icyl 
Orange R, Icyl Brown G, Icyl Blue G, Icyl Violet B, and Icyl 
Blue Black 6B. 

A new addition to the range of acety! silk colours is Celatene 
Navy Blue. The British Celanese, H. Dreyfus, and others 
have taken out interesting acetyl silk patents both for the pro- 
duction and use of colours. Considering the combined results 
of all the manufacturers, Great Britain still maintains the 
lead in this corner of research. 

Among vat dyes there have been, to mention a few only, 
Caledon Green RC, a green made for the first time and without 
any foreign equivalent, the Caledon equivalents of Indan- 
threne Brown R and Brown G, Alizanthrene Blue Violet of 
the British Alizarine Co., and Paradone Orange R of L. B. 
Holliday. On the patent side the British Dyestuffs Corpora- 
tion, British Alizarine Co., L. B. Holliday and Scottish Dyes 
have all been pursuing investigations in the indanthrone, 
pyranthrone, flavanthrone, dibenzanthrone and related series. 
L. B. Holliday have recently announced a new series of acetyl 
silk colours, the Solvacyls. Progress has been made with the 
Soledon colours and new products and processes brought out 
during the year. Among the azo colours, the work of J. W. 
Leitch and Co. may be mentioned in the application of 
developed colours to silk and wool. Brotherton and Co., 
Hickson and Partners, and Williams Brothers continue 
developments in their own special lines. Full details will be 
given in the next issue of THE CHEMICAL AGE “ Dyestuffs 
Monthly Supplement.”’ 

Last year the increasing rate at which patent applications 
from abroad were being taken out was referred to in THE 
CHEMICAL AGE, and the increase is still maintained. A high 
proportion of these deal with dyestuffs, so that in spite of the 
rapid development of industrial chemistry in other directions 
there is no slackening in this section. Dissatisfaction is 
sometimes heard with regard to certain aspects of the British 
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patent system, especially as affecting chemical inventions. 
In this respect, the interesting report of the British Science 
Guild may be read rhe questions involved are of unusual 


lifficulty, but it is well, in view of the dominant importance 
of chemical development, that they should not be overlooked. 

With the period of the Dyestuffs (Import Regulation) Act 
drawing to a close, the question of what is to happen after- 


wards is becoming of increasing importance. This has been 
alluded to prominently on several occasions during the yea: 
but no authoritative proposal has been made. Whatev: 
programme be finally decided upon, as representing the be 
interests of the users and makers, it must be such as will not 
threaten the integrity of the position achieved with so much 
hard work and sacrifice during the past few years. 





Chemical Research under Government Direction 
An Experiment that is Yielding Important Results 


The establishment of 


a Chemical Research Laboratory at Teddington a few years ago uider the general scheme of research 


divected by the Department of Scientific and Industrial Research, was regarded as an experiment of great interest. The following 


careful analysis of the 


work done under the directorship of Professor G. T. 


Morgan shows both the vaviety of the research 


work undertaken, and the important results already achieved, and justifies good hopes for the future. 


Ix his Presidential Address to the Chemistry Section of the 
British Association made at Toronto in 1924, Sir Robert 
Robertson gave a most interesting account of the State’s 
wctivitvy in chemistry, and in a chart illustrated the activities 
in various directions. As might have been expected, these 
were greatest in connection with the Service Departments. 
Unfortunately the nature of this work often precludes publi- 
cation. There is, however, an increasing amount of chemical 
research undertaken by the Department of Scientific and 
Industrial Research, not with the fairly definite objectives of 
the work of Service Departments, but with the intention 
that the results shall be made generally available in the hope 
that they may prove of value directly or indirectly to industry. 
As might be expected, the work of the Department’s Fuel 
Research Station at East Greenwich, and the Building Research 
Station near Watford, includes many chemical investigations. 
In addition, the Department has a special Chemical Research 
Laboratory at Teddington under the direction of Professor 
G. T. Morgan. This Laboratory was set up to provide 
facilities of special interest to Government Departments. It 
is not the intention of the Department to duplicate investi- 
gations of the type normally carried out by the industry 
unless the direct interest of other Government Departments 
justifies such a procedure. Our readers may be glad of a 
seneral account of some of the more important investigations 
~ . . . 
now in progress at this Laboratory. 


Low Temperature Tars 

The increase in the number of low temperature carbonisa- 
tion plants in this country has rendered it of increased impor- 
tance to know exactly what the various low temperature tars 
contain. This is a comparatively new raw material, and 
Professor Morgan has already given an outline of the solvent 
method of separating the major constituents at the conference 
of the Society of Chemical Industry held on May 14, 1928. 
The investigations which are proceeding in collaboration 
with the Fuel Research Station have been carried out on 
“‘ pedigree ’’ tars and have already reached the stage at which 
the commercial possibilities of some of the constituents might 
be investigated by industry ; for example, the cry stallisable 
phenols and the resinols which seem to be promising materials 
for use as lacquer intermediates. 

The importance of the knowledge that is being gained 
about the constituents of these tars can hardly be Over- 
estimated. To carbonise coal at a low temperature is an easy 
problem, but to do so economically is a problem that may 
largely depend for its successful solution on the prices that 
the by-products will yield. Only the future can say whether 
it will pay to extract some of the interesting constituents that 
have been noted, for example, beta methyl anthracene and 
2:6 dimethyl anthracene. The extraction of anthracene 
from high temperature tar is no longer a profitable process, 
as the product has been largely displaced by synthetic 
material. Similar work on “ pedigree” high temperature 
tars will be undertaken as opportunity offers. 

Research on Chemotherapy 

The Laboratory is working in collaboration with the Medical 
Research Council in an endeavour to obtain experimental 
evidence of the relationship between chemical constitution 
and physiological activity. Various compounds containing 


acenaphthene, fluorene, naphthalene, and carbazole nuclei are 


being prepared, and their properties as therapeutic agents for 
the treatment of sleeping sickness are being tested under the 
arrangements made by the Medical Research Council. The 
Laboratory is one centre of the many involved in the general 
scheme drawn up by the Medical Research Council and the 
Department of Scientific and Industrial Research for the 
systematic search for therapeutic agents. Every new com- 
pound produced at the Laboratory is naturally considered 
from the point of view of its possible practical applitation, and 
with the facilities now afforded by co-operation with the 
Medical Research Council many compounds not prepared with 
the object of therapeutic use are in fact tested physiologically. 
Among such compounds may be mentioned ethylenethio“urea 
complex salts of gold, silver, copper, and other metals. These 
give stable aqueous solutions with a nearly neutral reaction 
and can be sterilised by heat without decomposition. 
Selenium and Tellurium 

The work on selenium and tellurium has been continued, 
and tellurium derivatives of the three cresols have been 
examined therapeutically. The reaction between selenium 
oxychloride and phenols has been re-examined in view of 
inaccuracies in the literature on .the subject, and selenonium 
bases of a new type have been discovered. 

Corrosion 

The experimental work for the Corrosion of Metals Research 
Committee that was formerly carried out at the Royal School 
of Mines is now carried out at the Chemical Research Labora- 
tory. At the moment, the work is largely devoted to the 
study of the factors that control the rate of corrosion of zinc 
in solutions of potassium chloride. For the first time a com- 
plete set of corrections has been obtained that show the 
variations in time of the rates of total corrosion, corrosion 
due to the evolution of gaseous hydrogen, and corrosion due 
to the absorption of oxygen. The curves for the latter, for 
the first part of their courses, are either exponential (in dilute 
solutions) or straight lines (in strong solutions). The 
exponential form is obtained when the concentration of 
chlorine ions is the controlling factor, the straight line form 
when the rate of oxygen supply controls corrosion. Accumu- 
lations of secondary corrosion products only affect the form 
of the curves after unexpectedly long periods. 

The work on atmospheric corrosion has included the inves- 
tigation of the properties of oxide films produced on zinc by 
exposure to air at various temperatures between 150° and 
390°. The properties of the films so produced were investi- 
gated by determining the weight-increments on subsequent 
exposure to the atmosphere. Work on the analysis of corro- 
sion products has necessitated the investigation of methods 
of estimating small quantities of carbonate in the presence 
of sulphide and chloride. Attempts have been made to im- 
prove and preserve the appearance of copper specimens 
exposed to the air, and progress has been made in planning 
laboratory investigations with synthetic atmospheres. 

High Pressure Gas Reactions 

An experimental plant has been designed for the general 
investigation of high pressure gas reactions. Our readers 
will be fully aware of the steadily increasing importance of 
high pressure reactions. From a purely scientific point of 
view, the study of such reactions is inhibited by the cost of 
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the necessary apparatus, and the necessity of the continuous 
employment of highly skilled staff. In consequence, little 
research of this nature is in progress at universities—perhaps 
the best equipped chemical laboratory in a university institute 
is that of Professor Bone at the Imperial College of Science 
and Technology. In addition to the general scientific im- 
portance of the subject, it has a special importance from a 
national point of view in that it opens up a new field for the 
possible synthesis from indigenous materials of many important 
chemical substances which now have to be imported. 


Synthetic Solvents and Resins 

The work of the Laboratory has hitherto been devoted to 
a study of the synthesis of solvents from carbon monoxide and 
hydrogen. In the course of this work, much of which has 
been on well-known lines, considerable experience has been 
acquired. Some quite new facts have emerged. A special 
catalyst has been found that alters the course of the reaction 
in the methyl alcohol synthesis, with the result that a con- 
siderable amount of ethyl alcohol is formed. In addition, 
a detailed study of the reaction products has suggested the 
reactions by which the carbon linking arises. It is to be hoped 
that the continuance of these researches will help to define 


the word “ catalyst,’’ which in a recent patent case was rather 
contemptuously referred to as a label to indicate what a 
substance does, and not what it is. w? 

The Department started its investigations on synthetic 
resins chiefly in view of their use as insulators. The Service 
Departments and electrical manufacturers complained that 
the commercial products varied from batch to batch and 
that it seemed to be impossible to obtain standard repeatable 
products. This lack of uniformity is especially objectionable 
in the electrical industry. The researches at the Chemical 
Research Laboratory are of a fundamental character with 
the object of gaining that exact knowledge of the intermediate 
and final stages which will enable standard resins to be pre- 
pared having the particular characteristics requisite for the 
particular object in view. Both acid and alkaline condensa- 
tions are being studied in the case of phenol-formaldehyde 
mixtures. Fusible resins have been prepared from meta- and 
para-cresols having high insulating values and melting points 
over 100°. An almost colourless resin has been produced 
from meta-cresol. Interesting resins have also been obtained 
by condensing formaldehyde with acenaphthene and fluorene 
and their derivatives. These are soluble in organic media, 
and have insulating properties. 





Technical Progress of the Nitrogen Industry in 1928 
By E. B. Maxted, D.Sc., Ph.D. 


For the tenth yeay in succession Dr. Maxted reviews, in his customary thorough way, the general trend and main technical 


developments in the nitrogen industry. 


It is interesting, among other things, to note his conclusion that the technique of large 


scale working with compressed gases is now, if anything, less dangerous than the average ordinary chemical process. 


Ax outstanding feature of the present position of the nitrogen 
industry is the continuation of the increase both in the world 
consumption of fixed nitrogen and in the extensions to nitrogen 
fixation plants which are being made in all parts of the world 
in order to meet this increased demand. The increase in the 
annual consumption is now well over 100,000 tons of fixed 





Dr. E. B. MaxtTep, D.Sc., Px.D. 


nitrogen ; moreover, this figure, in spite of its dimensions, is 
growing from year to year. The saturation point of the world 
market with regard to nitrogen products is necessarily difficult 
to judge; but it is significant that almost all the firms to 
whom the proper appraisement of the future selling prospects 
of even greater quantities of fixed nitrogen is of the greatest 
interest—for instance, the I.G. Farbenindustrie in Germany 
and Synthetic Ammonia and Nitrates, Ltd. in Great Britain— 
are undertaking important extensions; further, that these 
extensions concern, as in former years, the production of 
ammonia by direct synthesis. 

A radical change in the general policy of ammonia manu- 
facture, which is gradually creeping into the industry, involves 


a complete revolution in the method of hydrogen production. 
Save where cheap electrical energy permits the manufacture 
of electrolytic hydrogen, this gas is being derived in increasing 
quantities by the low-temperature treatment of coke-oven 
gas and, in the works of the I.G. Farbenindustrie, by the 
gasification of lignite. 

Considerable attention has been given during the year to 
the production of ammonium salts containing phosphorus, 
both alone and in conjunction with potash ; for instance, the 
output of nitrophoska by the I.G. is stated now to be of the 
order of 320,000 tons per annum. The problem of extraneous 
acid for ammonia fixation is being solved partly by the manu- 
facture, on a very large scale indeed, of mixed salts containing 
nitrate, such as Leunasalpeter—an equimolecular mixture 
of ammonium sulphate and nitrate—and nitro-chalk, which is 
a mixture of ammonium nitrate and calcium carbonate, 
recently placed on the market by Synthetic Ammonia and 
Nitrates, Ltd. If it be considered that the cost of sulphuric 
acid, for fixation of ammonia as sulphate, is nearly equal to 
that of the ammonia itself, the urgency of avoiding this 
introduction of an agriculturally relatively useless constituent 
into commercial fertilisers is at once seen, even if the problem 
be mitigated to some degree by the utilisation of gypsum in 
place of acid. Ammonium nitrate, if only from its explosive 
nature, is not suitable for large-scale manufacture ; and the 
future trend of the industry would seem to lie towards a 
series of products containing both ammonia and _ nitrate 
nitrogen, in addition, in some cases, to bodies such as lime, 
potash and phosphorus. 

In this connection, much pioneering and educational work 
is being done by propaganda both in this country and in 
Germany ; and the recession of the apparent maximum sales 
limit of nitrogenous fertilisers 1s undoubtedly to a large 
degree due, firstly, to the cheaper prices of nitrogen, and, 
secondly, to the increasing realisation on the part of farmers 
of the possibilities which are coupled with more intensive 
manuring. 

In the Chile nitrate industry, the resumption of free selling, 
together with the possibility of fluctuations in price to suit 
the local conditions of the consumer, has led to somewhat 
greater activity ; but, in spite of improved methods of extrac- 
tion and of a government subsidy, the production of Chile 
nitrate has ceased to be the predominant factor in determining 
the world output of fixed nitrogen. 

Finally, mention may be made of the second Internationa] 
Nitrogen Conference on board the S.S. Liutzow in May last. 
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The resolution passed at the end of the conference is worthy 
of being cited, since it summarises in itself the vastness of 
the part played by the nitrogen industry in modern economic 
life. Part of the resolution runs as follows: ‘‘ Those present 
at the second International Nitrogen Conference are agreed 
that food, clothing and other requisites of a growing population 
can only be provided in sufficient quantity and without risk 
of a rise in prices if artificial fertilisers are used on an increas- 
ingly liberal scale. The growing use of artificial fertilisers, 
therefore, constitutes one of the most important means of 
promoting the well-being of humanity.” 

Of the patent specifications and published work of the year, 
the following may be noted specially : 

Synthesis of Ammonia 

The increasing importance of liquefaction processes for the 
preparation of the constituent gases, for instance by the 
low-temperature treatment of coke-oven and other fuel gases, 
has already been mentioned, a special advantage of this method 
being that poisons, such as hydrogen sulphide and carbon 
disulphide, are removed, not only by virtue of the low temper- 
ature, but also by the washing action of the liquefied gases on 
the hydrogen produced. As a variation of this method of 
purification by washing out the poisons in non-aqueous 
solvents, L’Azote Inc. (Brit. Pat. 258,887) describe the partial 
conversion of the hydrogen and carbon monoxide, contained 
in the original fuel gas, into methyl alcohol, by passage over 
a catalyst containing zinc carbonate or a mixture of zinc and 
chromium hydroxides, this methyl alcohol being used as a 
solvent for washing the hydrogen under pressure. A further 
method of low-temperature treatment of fuel gas for the 
preparation of hydrogen and nitrogen is contained in Brit. Pat. 
292,342 (1), for details of which the abstract mentioned below 
should be consulted. 

With regard to catalysts, the I.G. (2) has protected the use 
for the synthesis of ammonia of iron produced by the thermal 
decomposition of iron carbonyl, particularly in the presence 
of small quantities of activators, such as oxides of aluminium 
or magnesium. A. Mittasch and E. Kuss (3) have published 
an interesting investigation on the question of the decomposi- 
tion of complex iron-nitrogen compounds employed as catalysts. 
They come to the conclusion that catalysts such as iron- 
aluminium-ferrocyanide decompose in use into free iron, iron 
carbide, nitride, etc., and that the actual catalyst is free iron. 
Proof of the nature of the actual catalyst in such cases is ex- 
tremely difficult, especially since many molecular species are 
undoubtedly present; and the matter is to some degree 
reminiscent of the controversy which arose some years ago 
in connection with hydrogenation catalysts, namely as to 
whether nickel itself or an oxide of the metal was the active 
constituent. 

Whereas the formation of ammonia was, in the first stages 
of the synthesis, regarded as a difficult reaction, the present 
trend in furnace design is towards methods for equalising 
the temperature throughout the catalyst mass, by the intro- 
duction of means for the absorption of the heat of formation 
of ammonia. Two types of furnace, containing a catalyst 
mass, the temperature of which is controlled by gas tubes 
embedded in it, have been described (4) and attention may 
also be drawn to a specification of I. W. Cederberg (5) in which 
the catalyst container is provided with lateral passages for 
the gases, with the object of equalising the temperature. A 
description of other ammonia furnaces, proposed by the Société 
L’Air Liquide, has been published in Brit. Pats. 288,577, 
289,759 and 289,823 (6). 

For the removal of ammonia by liquefaction, F. Uhde 
(Brit. Pat. 272,929) passes the circuit gases in indirect contact 
with liquid ammonia which is evaporated in a vacuum. The 
low temperature obtained removes the ammonia practically 
completely. This policy, which enables the ammonia catalyst 
always to work on the most advantageous portion of the 
ammonia formation curve, differs from certain existing systems, 
in which a considerable percentage of ammonia is allowed to 





(1) THE CHEMICAL AGE, Vol. XIV, p. 84. 

(2) Brit. Pat. 267,554. 

(3) Zeitschr. f. Elektrochem. 1928, 84, 159. 

(4) F. Uhde, Brit. Pat. 259,230 and G. Claude, Brit. Pat. 282,658, 
THE CHEMICAL AGE, Vol. XVIII, p. 204. 

(5) U.S. Pat. 1,673,966. 

(6) THe CuHEmicaL AGE, Vol. XVIII, p. 555 and Vol. XIX, p. 11. 


re-circulate to the synthesising chamber. A further process of 
removal of ammonia from the circuit gases, in which this is 
effected in two stages, has been proposed by the Nitrogen 
Engineering Corporation (7). 

With reference to the conditions of labour in ammonia works, 
it is interesting to note(8)that the rate of accidents in the Leuna 
factory, at Merseburg, is below the average for the German 
chemical industry generally ; moreover, no case of poisoning 
from nitrous fumes has occurred. The technique of large 
scale working with highly compressed gases has undoubtedly 
now arrived at a stage at which this is, if anything, less 
dangerous than the average ordinary chemical process. 

Ammonium Salts 

The preparation of neutral sulphate has now become more 
or less standardised (although different methods are used in 
various works) and little fresh matter on this point has been 
published during the year. On the cause of caking of sulphate, 
a paper by W. G. Adam (9) is worthy of note. Caking takes 
place by the loss of moisture of the surface layers and by the 
formation of small crystals by reason of this evaporation. 
The direct formation of sulphate by the interaction of gases 
from a contact sulphuric acid plant, ammonia and water, 
whereby the salt is obtained in a dry condition without the 
necessity for evaporation, is discussed by S. Robson (10). 
The ammonium sulphate is separated in settling chambers 
and finally in filter bags. Ammonium chloride is not manu- 
factured on the same large-scale as the sulphate ; two patents 
dealing with this may, however, be mentioned. In the first 
place, Moore, Polack and the Castner-Kellner Alkali Co. (11) 
describe a variation of the process cited in last year’s report (12) 
in that the tough fibrous crystals required are made by allowing 
gaseous hydrochloric acid and synthetic ammonia, saturated 
with moisture at atmospheric pressure, to react at 230—-240°C., 
this high temperature preventing condensation of water with 
the ammonium chloride. In the second place, H. Howard (13) 
claims a process in which hydrochloric acid and ammonia 
are added continuously to a saturated ammonium chloride 
solution, the heat of reaction being used to concentrate the 
liquid. Finally, details of the production of ammonium chlo- 
ride by the interaction of ammonium sulphate and sodium 
chloride in solution have been published by E. Hochberger 
(14). By cooling under conditions described in the paper, 
sodium sulphate and ammonium chloride can be crystal- 
lised out separately, and the mother liquor is used again for 
the first stage of the cycle. 

Ammonium phosphate is of special importance on account 
of the fertilising value of the phosphorus portion of the salt, 
and several specifications dealing with the manufacture of 
this have appeared during the year. Thus, the Chemical 
Foods Co. (15) treat phosphatic rock with ammonium bisul- 
phate solution. The calcium sulphate formed is removed, 
and ammonia is added to give triammonium phosphate, which 
is crystallised out. On heating this, a mixture of mono- 
and diammonium phosphate is obtained and ammonia 
liberated. A further method of preparation—by the inter- 
action of tricalcium phosphate, phosphoric acid and ammonium 
sulphate under pressure—has been described in detail by C. 
Miickenberger (16). By this method, the tricalcium phosphate 
is converted into a soluble form of phosphorus ; and, as in the 
process described immediately above, the calcium sulphate 
may be used in the usual way for the production of fresh ammo-~ 
nium sulphate. The main reaction would seem to be worth 
consideration from a technical standpoint ; and, in this con- 
nection, Brit. Pats. 293,942 and 290,518 (17) may also be 
studied. 

Nitric Acid and Nitrates 

The success of the direct synthesis of ammonia has, from 

the first, depended to a large degree on the low energy require- 
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(11) Brit. Pat. 290,045. 
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XVII, pp. 133 and 199. 
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ments per kilo of nitrogen fixed ; but it is interesting to have 
some recent figures on the comparative power for the arc pro- 
cess and for the direct synthesis. E. Briner (18) states that, 
in modern practice, each kilowatt year of electrical energy 
will, by the are process, fix 120-140 kilograms of nitrogen, 
whereas, by the Haber-Bosch process some 600 kilograms of 
nitrogen per kilowatt year are fixed, assuming the hydrogen 
to be generated electrolytically. 

W. R. Ormandy has described a noteworthy and unusual 
case of catalysis of a flame reaction (19). If a fuel gas be 
allowed to burn under water at a pressure, for instance, of 
go lb. per square inch, little or no nitric acid is formed ; how- 
ever, if a small proportion Gf a vanadium compound(the patent 
cites 0.04 per cent.) be added to the water, a considerable 
proportion of nitric acid is produced. This reaction is 
certainly worth further investigation both on account of its 
techical bearing and by reason of its being an unexpected 
example of catalysis at flame temperatures. 


Little fresh work has been done on ammonia oxidation. 
Fauser (20) claims considerable advantages in using pressure 


for this reaction, especially by reason of the smaller plant 
required for the absorption of the nitrogen oxides, due to the 
increase in the rate of oxidation of these to nitric acid at an 
increased pressure. A variation in the method of absorption 
of nitrogen oxides—by carrying this out in stages, with nitric 
acid of increasing concentration, preferably at a low tempera- 
ture—is described by the Elektrizitatswerke Lonza (21), the 
advantage of the method of working being that the nitrogen 
peroxide formed in the earlier stages is absorbed by the more 
concentrated nitric acid. A patent of the I.G. for the drying 
of gases containing nitrogen oxides may also be mentioned. 
Sulphuric acid of 60-65 per cent. strength is used, since this 
does not absorb appreciable quantities of oxides of nitrogen 
under the conditions employed. 

Passing to a short consideration of publications dealing 
with sodium nitrate, attention may be directed to a paper by 
M. A. Hamid (22) in which the various salt systems involved 
in the leaching of caliche are discussed, with particular 
reference to the Guggenheim and similar processes. An inter- 
esting patent (23) which has appeared during the year, des- 
cribes the preparation of sodium nitrate from caliche liquors 
by adding sodium sulphate to form the double salt, NaNQ,. 
Na,SO4.H,O, which is only slightly soluble. This is separated 
as such, heated to a temperature above 70° C., whereby the 
double salt is decomposed, and treated with just sufficient 
water to dissolve out the sodium nitrate. 

Work has been done on the formation of sodium nitrate 
by the action of oxides of nitrogen on solutions of common 
salt. Ina patent of the I.G. (24) the non-absorbed portion of 
the nitrogen oxides, which is obtained mixed with the hydro- 
chloric acid formed, is recovered by scrubbing with sulphuric 
acid under pressure. The oxides of nitrogen are absorbed 
as nitroxylsulphuric acid, while the hydrochloric acid passes 
through relatively unabsorbed. The use of pressure in the 
process is also described in Brit. Pat. 283,772, according to 
which a solution of sodium chloride is treated with oxides of 
nitrogen at 6 atmospheres and at 35°C. On cooling to 15°C., 
sodium nitrate separates out. Finally, mention may be made 
of the preparation of ammonium nitrate, free from nitrite, 
by the passage of oxides of nitrogen and ammonia into a 
saturated ammonium nitrate solution, to which have been added 
stall quantities of manganese compounds as a catalyst (25). 

Other Nitrogen Compounds 

Less work than usual has been done on other forms of com- 
bined nitrogen: indeed, ammonia and the nitrates in 
themselves now cover the greater part of the nitrogen industry, 
as far as heavy chemicals are concerned. Attention has, how- 
ever, been paid to improvements in the manufacture of hydro- 
«cyanic acid. Thus, the I.G. (26) claim the production of this 


(18) Bull. Soc. Chim. Belg., 1928, 37, 169. 

(19) Brit. Pat. 296,121 ; THE CHEMICAL AGE, Vol. XIX, p. 322. 

{20) Second International Nitrogen Conference, May 1928; see 
also Giorn. Chim. Ind. Appl., 1928, 47, 601. 





(21) Brit. Pat. 289,412 ; THE CHEMICAL AGE, Vol. XVIII, p. 615. 
(22) J. Indian Chem. Soc., 1927, 4, 515. 

(23) Brit. Pat. 290, 860 ; THE CHEMICAL AGE, Vol. XVIII, p. 580. 
(24) Brit. Pat. 233,771 ; THE CHEMICAL AGE, Vol. XVIII, p. 149. 
(25) Elektrizitatswerke Lonza and E. Liischer, Swiss Pat. 


26) Brit. Pat. 269, 166. 


body by passing formamide or ammonium formate, togethe: 
with ammonia or inert gases, over metallic catalysts at tempera- 
tures above 300° C. at a high velocity and under reduced 
pressure, while Synthetic Ammonia and Nitrates, Ltd. and 
Il. Ewen (27) employ, in a somewhat similar process, refractory 
oxide catalysts supported on metallic gauze. A. R. Frank and 
N. Caro (27a) describe a process in which a mixture ot 
ammonia and carbon monoxide is passed over oxides of th: 
alkaline earths at a temperature of 700-800° C. (28), and P. F. 
Magill and P. J. Carlisle recommend the passage of formamide 
vapours through heated brass tubes at 450-600° C. (28a). 

Finally, some attention continues to be paid to the prepara- 
tion of cyanamide from calcium cyanamide. A. N. Ericksen 
(29) claims a process in which calcium cyanamide is treated 
with water and carbon dioxide at 10-20° C. The sludge 
precipitated is treated with carbon dioxide at 32° C., a solution 
of cyanamide, together with calcium carbonate, being obtained 

If the present position of the nitrogen industry be con- 
sidered analytically, synthetic ammonia will still be seen to 
occupy a position of outstanding interest. Two sharply 
differentiated policies have now sprung from the original 
Haber-Bosch process, one of which, namely, that represented 
by the Claude and, to a lesser degree, by the Casale system, 
aims at operation at a relatively high pressure, while the newest 
important entrant into the ammonia field, namely, the Mont- 
Cenis system, operates at relatively low temperatures and pres- 
sures, an intermediate position between these two methods of 
working being occupied by the Haber-Bosch process itself and 
by the synthesis as operated by Synthetic Ammonia and 
Nitrates, Ltd., at Billingham. 





Marble Art Forgeries 

Chemical Tests Suggested 
In the course of a letter to The Times, Professor A. P. Laurie 
suggests a method of determining whether marble sculptures 
are genuine or forgeries. ‘‘ I write to suggest,” he says, “‘ that 
in the case of modern forgeries pretending to be old works of 
art executed in marble, a chemical examination would probably 
prove useful in detecting the fraud. A short time ago I had 
the opportunity of analysing samples taken from a drill put 
into the interior limestone of Lincoln Cathedral. The analysis 
of these samples, taken at different depths, proved of con- 
siderable interest. In the first place, they showed the extent 
to which the sulphur gases in the air had converted the car- 
bonate of lime into sulphate of lime, the percentages being 
4°3 at one-quarter of an inch depth, 4 at one-half inch, 3-7 at 
three-quarters of an inch, and 2-4 at one inch. An analysis 
of the limestone fresh from the quarry, which was still being 
worked, out of which the Cathedral has been built, showed 
that it was practically free from sulphate of lime. We get 
here, then, a change which must have taken a long time on 
the surface of the limestone which has been exposed to atmo- 
spheric conditions. 

“It might be argued, however, that the extent of this 
change depended not so much on time as on the amount of 
sulphur acids present in the air owing to the burning of coal ; 
but another change had also taken place due to the universally 
distributed carbonic acid gas, this being found in excess of 
the amount required to form carbonate of lime in the outer 
layers of the stone, being present in excess in the first 
quarter of an inch to an amount of 4:2 per cent., at the depth 
of half an inch 4 per cent., and one inch 1-1 per cent. It is 
evident, then, that the limestone has been slowly absorbing 
and combining with carbonic acid gas, which must be entering 
from the surface. It is therefore probable that, if drills were 
made into marble monuments of known age and the excess 
of carbonic acid gas present in combination at different depths 
were made, an approximate indication would be obtained as 
to how long the changes took, and it should be quite easy to 
recognise a modern forgery by the absence not only of sulphate, 
but also of an excess of carbonic acid gas. There should be no 
difficulty in finding a place to make the drills which would in 
no way injure the statue.”’ 





Brit. Pat. 292,749: 
\ Brit Pat. 282,379. 
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) U.S. Pat., 1, 675, 366. 
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Conditions in the Heavy Chemical Industry in 1928 
By P. Parrish, A.I.C., M.Il.Chem.E. 


Among the interesting topics dealt with in the following article ave the relative merits of the various methods of production 


of ammonia compounds (special attention being paid to 


various aspects of the by-product ammonia industry) ; the 


production of sulphuric acid ; and the superphosphate industry. 


[x concluding last year’s review it was suggested that 192% 
could be approached with confidence and hope. Certain] »’ 
the Board of Trade returns for the first eight months of the 
yeargunder review were distinctly encouraging, and reveal€4 
that many of the markets lost as a result of the 1926 strik® 
have been regained, and that additional ground has be&? 
recovered. The September returns were not so satisfactory, 
although there were no striking instances of decline. What 
was evident was that there had been a slight general falling 
off. The figures for October and November are reassuring, 
and it is now certain that 1928 signalises a definite advance. 
The heavy chemical industry affords some difficult problems 
to the statistician. No one who has studied the census of 
chemical production in 1924 and has made a contrast with 
1907 can reach any other conclusion. Any such comparisons 
are tar from impressive evidence of the growth of the chemical 
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industry during the century. It is not improbable that 
since 1924 the rate of increase, at any rate in normal years, 
has been greater than previously. 


Scientific Utilisation of Coal 

The scientific utilisation of coal and its connection with the 
heavy chemical industry appears to be more firmly established 
than ever. It is not unlikely that synthetic ammonia fac- 
tories wili seriously consider the development of the Bergius, 
or other such hydrogenation process. As was pointed out 
last year, the same class of technique is involved as forms 
the basis of synthetic ammonia manufacture. 

The cost of hydrogen prepared from coke oven gas and 
compressed at 200 atmospheres is said to be approximately 
21.5d. per thousand cubic feet. 

Reading between the lines of a discussion by Dr. Lander, 
as reported in the Journal of the Institute of Fuel for April, 
1928, it would appear that there is no immediate prospect 
of producing oils from British coals at a less cost than Is. 3d. 
per gallon. If this is the case, then the liquefaction of coal 
can only assume importance as a war-time measure. Whether 
this is an example, not unusual in recent times, of the establish- 
ment of successful technique accompanied by economic 
uncertainty, time alone will show. That the production of 
cheap hydrogen still remains an unsolved and _ pressing 
problem is undoubted. 


Synthetic Ammonia 

No technical developments of outstanding importance can 

be recorded, but interesting information has been published 

concerning the synthesis of ammonia, which admits of deduc- 

tions being drawn as to the relative economic merits of the 

various processes. In general, all the last-named are based 

on the work of Haber and his colleagues. The pressure at 

which the synthesis is effected is the distinguishing feature. 
In this connection the following details are of interest. 

SYNTHESIS PRESSURE 

PROCESS. ATMOSPHERES. 

Mont Conte: (Germany) 670 6. sic-nieicisis os 66-05 i] 


: r: . . I0O0 
Atmospheric Nitrogen Corporation 


LG. Barbenindustrie AcG. occ ccccccesas ai 

Billingham if a 

; DOM MRMRR saya 5 tune aint avg aed). d, Wise ae 04.4 era 

Fauser (Italy) ........ aia aia aralanea eines arenas 300 
COGBIG . 6 0:6 60:30: aia aie aaa atanieraaraxesa gral aaa a eed 500-700 
RN EO fornia 6 wis Sanedes odie ea wp esse eh a wale 900 


The Claude and Casale processes, operating at 500 to 900 
atmospheres, have the advantage that the power required 
for the gas circulation is considerably reduced. The evolu- 
tion of quantities of heat at the higher rates of conversion 
possible at these pressures renders treatment impossible in 
the small space available. 

The forgings manufactured must be very small, and large 
in number, or the conversion must be retarded as in the 
Casale process, by leaving ammonia in the circulating gas. 
Multiplication of apparatus with corresponding increase 
in the number of operatives must inevitably result from either 
alternative. 

The most economical working pressure, alike from the 
viewpoints of engineering construction and operation, would 
appear to be 200 to 300 atmospheres. It is stated that the 
cost of production of ammonia by such a process is lower 
than by any other, attributable (a) to the adoption of large 
units of plant, and (b) to the use of direct steam instead of a 
small number of electrical drives. 

Power in Ammonia Synthesis 

On the subject of power, Sir Alexander Gibb has pointed 
out that the direct synthetic process requires about one- 
sixteenth of the power used in the arc process. For this 
reason, and owing to the fact that use can be made of exhaust 
steam, the synthetic process is entirely independent of water 
power. 

The view was expressed with confidence that a modern 
100,000 kw. steam power station, in the most favourable 
circumstances, could be built to produce electricity on the 
basis of a 100 per cent. load factor at 0.185d. per unit at the 
switchboard. This statement should be read in conjunction 
with that made by Lord Melchett to the Institute of Fuel, to 
the effect that a boiler plant under erection at Billingham 
would generate steam at a higher pressure than in any other 
country, and produce electricity at 0.165d. per unit. 


Synthetic Ammonia Costs 
The question may well be asked: ‘‘ What is the cost of 
producing synthetic ammonia and of converting it into 
ammonium sulphate by the anhydrite process ? ’ Various 
figures have been given. Some say that synthetic ammonia, 
with a large plant, can be produced at {12 per ton; others 
suggest £15, and others affirm that £17 ros. per ton is a probable 


figure. For smaller plants the figures are obviously much 
higher. The conversion costs of producing ammonium sul- 


phate from synthetic ammonia by the anhydrite process are 
variously estimated at from £2 to £2 ros. per ton, including all 
legitimate items of expenditure. 

Whatever may be the precise costs, an indication has 
been forthcoming during the year that the limit of low prices 
of synthetic nitrogenous fertilisers has been reached. The 
report that the German Nitrogen Syndicate had increased the 
price of its synthetic ammonium sulphate by one shilling 
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per 1,000 kilos because of the small increase in railway rates, 

certainly aroused interest. Whether thé speculation in 

question will be borne out by events time alone will show. 
Fixation of Nitrogen by Micro-organisms 

Are synthetic ammonia factories likely to be superseded ? 
It has been known for some time that micro-organisms are 
capable of fixing nitrogen. How this is effected, and what 
conditions promote such fixation, are now the subject of 
earnest experiment. There are apparently two groups respon- 
sible for the bacterial fixation of nitrogen—azobacteria and 
legume bacteria. These groups are each being actively 
studied. 

However remote the utilisation of the above possibility 
may be, it is one that cannot altogether be disregarded. 
Dr. R. E. Slade, of Synthetic Ammonia and Nitrates, Ltd., 
has pointed out that there are two ways of considering the 
problem. Firstly, the production in huge fermentation tanks 
of a nitrogen product supplying the organism with its food ; 
and secondly, a further development of the process of fixing 
nitrogen in sifu in the fields—a process occurring to a con- 
siderable extent to-day—one which is employed in the ordinary 
five-year cycle of crops. 

Although improvements may conceivably be made in the 
fixing of nitrogen in situ, such processes are seemingly not 
rapid enough for intensive cultivation. Fermentation pro- 
cesses are notoriously slow, and vats extraordinarily large 
and numerous would be demanded. 


By-Product Ammonia 

As was remarked last year, no chemical industry is faced 
with bigger problems than the by-product ammonia industry. 
No emphasis is needed to reveal the urgency of the matter 
from the commercial point of view. The balance sheets 
of many gasworks have been published, disclosing a loss 
in the manufacture of sulphate of ammonia under present 
conditions. 

Not only will it be necessary for central works to be estab- 
lished, but these must be conducted on co-operative lines. 
Those responsible for their establishment must have available 
not only cheap raw materials for ensuring the fixation of 
by-product ammonia, but they must be alive to the possi- 
bility of new outlets of disposal. These should not neces- 
sarily involve a fixation medium. A wider view and greater 
vision are needed in this matter. 

The formation of committees to examine important phases 
of the by-product ammonia problem is certainly a salutary 
step, but apart from examining certain specific processes 
for the recovery of by-product ammonia in vat1ious forms, 
it is no less vital to study new outlets for, and possible fresh 
applications of, ammonia or ammonium compounds. 

Attention was directed to certain technical and economic 
aspects of the problem in question at the recent Fuel Con- 
ference of the World Power Conference in September. Inti- 
mate contact with the problem and practical knowledge of 
its various ramifications led to the submission of certain 
suggestions which called for close examination. Criticism 
was levelled against some of the statements on certain grounds. 
In no single particular is it necessary to retract what was 
said. 

Direct and Semi-Direct Processes 

Corrosion of mains by hydrochloric acid is known. The 
quality of the tar is certainly affected, and the devil water— 
the aqueous condensate after the saturators—is not less 
noxious than the effluent liquors arising in the distillation of 
gas liqucr, and no less difficult to deal with. But it is inex- 
pedient, on more pressing grounds than the foregoing, to 
recommend the installation of the direct or semi-direct pro- 
cesses at gasworks. 

Fortunately, by-product and synthetic ammonia are being 
marketed largely by a common selling organisation. Whether 
this happy state of things will always continue remains to 
be seen. Certain it is that if a breach occurred, quality of 
product would be an important, nay, indeed a deciding, 
factor. 

The sulphate of ammonia made by the direct and semi- 
direct processes is not so satisfactory as the synthetic product. 
There is no reason why sulphate of ammonia made by the 
indirect process, or by a process involving evaporation under 
vacuum of a solution of ammonium sulphate, should not be 
equal to, if not better than, the synthetic product. 


An American View 

Mr. C. J. Ramsburg, of the Koppers Co., Pittsburgh, dealt 
with the subject of by-product ammonia as affecting the 
United States at this year’s convention of the National Ferti- 
liser Association of the United States. He emphasised that 
the increase in agriculture and in industry is such that no 
longer could by-product ammonia be depended upon to main- 
tain the proportion of the market which it had been holding 
in the past ten years. In 1926, 633,640 tons of ammonium 
sulphate were produced in the United States from coke ovens 
By the end of 1928, it was estimated that the quantity would 
increase to 822,339 tons. He declared that the synthetic 
production of ammonia in the United States and the world 
would increase to meet the inevitable increase in the demand 
for nitrogen, which would occur at a rate beyond the power 
of the by-product coking industry to satisfy. By-product 
ammonia, he affirmed, would continue to be produced in 
slowly increasing quantities. 

As regards by-product ammonia, space does not admit oi 
more than brief mention of Mr. W. G. Adam’s contribution 
on the “ Caking of Sulphate of Ammonia,”’ of certain designs 
of saturators which have been patented for the manufacture 
of crystalline salts, of the production of sulphate of ammonia 
by bringing crude coal gas into contact with anhydrite, or of 
the production of mixed phosphatic fertilisers by the action 
of ammonia in crude coal gas on calcium superphosphate. 
It should be remarked that one of the disadvantages of the 
latter process is due to the reversion of some of the water- 
soluble phosphate to the citrate-soluble form. 

Dr. Parker’s paper on ‘‘ Gasworks Effluents ”’ merits careful 
consideration, but it is believed that the problem still remains 
to be attacked from another angle. 

Sulphuric Acid 

The sulphuric acid industry would be affected adversely 
if new methods were developed for the fixation of by-product 
ammonia. Existing processes are frequently being reviewed 
in the light of the admonition that sulphuric acid should 
be avoided by transforming ammonia into urea or by saturat- 
ing it with phosphoric acid. 

Fortunately, the pyrolytic process for the production ot 
sulphuric acid has not made much advance, and its adop- 
tion in this country seems unlikely at the moment. The 
Dorr-Liljenroth process is receiving deserved attention. It 
takes several forms. The principal one is cyclic in character, 
involving the manufacture of diammonium phosphate and 
calcium nitrate from (a) ammonia (by-product or synthetic), 
(6) ground phosphate rock treated with sulphuric acid in the 
manufacture of phosphoric acid, and (c) the utilisation of 
precipitated calcium sulphate in the production of ammonium 
sulphate. Incidentally, the calcium carbonate produced from 
the latter process can be treated with nitric acid obtained 
by the oxidation of ammonia (Ostwald process) to vield cal- 
cium nitrate and release carbon dioxide for the carbonatation 
process. By this method the use of sulphuric acid is reduced 
by about 50 per cent., and evaporation costs are minimised, 
because ammonium sulphate solution is used instead of wash 
water to arrest the phosphoric acid remaining in the calcium 
sulphate residue. 

Pyrites and Brimstone 

Whether, during the next year or eighteen months, supplies 
of Sicilian brimstone will be maintained as satisfactorily as 
in the past few years seems doubtful. Political movements 
in Italy and the possible advance in the price of brimstone may 
induce some manufacturers to resort to pyrites in lieu of 
brimstone. 

The sale of Rio Tinto pyrites has increased, not only in this 
country, but in America, where an ore containing about 50 
per cent. of sulphur and about 0-5 per cent. of copper is being 
used. The resulting cinders are washed with weak sul- 
phuric acid and water for the recovery of copper, and the 
purple ore is finally sintered in Dwight-Lloyd machines. 
The Rio Tinto ore has given satisfaction in the United 
States, and the arrangement for purchasing outright repre- 
sents one that might with advantage be adopted in this 
country, particularly by large works which require sulphuric 
acid largely for the manufacture of calcium superphosphate. 

The Liquid Phase Process 

It is known that in the matter of technique the liquid phase 

process is rapidly gaining ground. More than eighty additional 
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Gaillard turbo-dispersers have been installed during the last 
twelve months. Several of our enterprising colonies are 
profiting by this new method. It is one that merits careful 
consideration, as it represents a distinct advance on former 
practice. 

Two features are of interest as regards the contact process. 
Both relate to new catalysts. The vanadium catalyst, as 
introduced on the market by the Monsanto Chemical Works of 
St. Louis, has been in use for some time, and is said to be 
unaffected by the usual catalyst poisons, such as arsenic, 
chlorine, etc. Its behaviour with respect to temperature, 
conversion, equilibrium and activity closely parallels that of 
the best platinum catalyst. 

The use of silica gel as a carrier for platinum has aroused 
considerable interest. In the contact process at the Davison 
Chemical Co.’s plant at Baltimore, the cost of platinum re- 
quired in the catalyst is said to have been $20,000, as con- 
trasted with a cost of $100,000 if the platinum needed had 
been used in conjunction with any other base material. 

The Superphosphate Industry 

Not only is an increasing business being done by some of our 
largest manufacturers, but the announcement that several 
thousand tons of calcium superphosphate have been exported 
constitutes a happy augury. 

Much comment has been made about the amalgamation 


of I.C.I. with a certain group of fertiliser works in Scotland. 
In this regard, it must be remembered that many of these 
firms have established an important clientele, which has 
become familiar with a certain brand or quality, and many 
farmers are averse from a change of product. As distributive 
agencies for the several fertiliser products of Billingham, 
these firms are likely to be of distinct value. 

Patent literature reveals that considerable attention has 
been directed to the production of diammonium phosphate 
and other concentrated fertilisers during the last twelve 
months. Several interesting methods have been developed. 

What 1929 will bring it is difficult to say. The General 
Election will take place in May, and this may have a disturbing 
effect on the course of business. On the other hand, indi- 
cations are not wanting which suggest that the prosperity of 
1928 will be maintained in the New Year. 
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Recent Developments in the Solvent Industry 
By Dr. J. Vargas Eyre 
In view of the rapidly growing industrial demand for solvents for use in the production of lacquers, the following review by 
Dr. J. Vargas Eyre of the year’s developments in the solvent industry is of particular interest and value, especially as the 


Distillers Co., with which Dr. Eyre is associated as Director of Research, seems destined to play a considerable part in the 
production of industrial solvents in this country. 


THE use of cellulose ester lacquers continues to increase 
everywhere and this has naturally stimulated the interest in 
the solvents which are used in their manufacture. In addition 
to the well-known solvent esters, a large number of so-called 
“new solvents”’ have been put on the market, but on 
examination, one finds that these are, to quote a Spanish 
proverb, Los mismos perros con cuellos nuevos—the same old 
dogs with new collars. 

A very large number of articles on solvents have appeared 
in the literature during the past year, but these are mostly 
either reviews or camouflaged advertisements of some par- 
ticular type of solvent and for the most part they contribute 
little to our knowledge of the subject. A large number of 
patents have also been taken out for the manufacture and use 
of solvents and several of these present some points of interest. 
A considerable amount of work has been done, particularly in 
America, on the relation between solvent construction and 
solvent action, and in this connection articles by B. K. Brown 
in Industrial and Engineering Chemistry (1928, 20, 183) and 
by H. W. Woolff in the Farbenzeitung (1928, 33, 2228 and 
2668) are worthy of mention. 

Solvents of the Ketone Group 

Of the solvents of the ketone group, acetone is, so far, the 
only one that is manufactured on a large scale, but it is possible 
that in the future the higher ketones may also become impor- 
tant in the manufacture of cellulose lacquers. The advantages 
of the ketones over other solvents are dealt with thoroughly 
by Despermet in Cuiy Technique (1928, 21, 56). For the 
manufacture of acetone from calcium acetate, a specially 
constructed furnace has been patented by the Verein Chemische 
Ind. A.G., Czech patent application 1618, which, it is 
claimed, removes the difficulties of heat transterence and loss 
ot acetone which occur in the usual dry distillation method. 

Several processes have been patented for the direct produc- 
tion of acetone from acetylene, acetaldehyde and ethy] alcohol 
and, if the claims made by the patentees are substantiated, 
these processes will become of considerable importance. It is 
claimed in British Patent 280,184 that acetone can be produced 
directly from acetylene by passing it with steam over a mixed 
catalyst consisting of iron oxide and an oxide of an alkaline 
earth metal, and in Canadian Patent 261,988 a similar catalyst 
is used for the production of acetone from ethyl alcohol or 


acetaldehyde and steam. In British Patent 282,448 a number 
of mixed solvents, including acetone, are said to be obtained 
by passing ethyl alcohol at a high temperature over barium 
oxide. 

The production of higher ketones, particularly butyrone, 
from the distillation of calcium butyrate obtained by the 
fermentation of wood sugar or other similar materials, is said 
to have been developed in France, and several patents to 
cover different stages in this process have been taken out. 
The most interesting patent relating to acetone derivatives is 
that taken out by the I.G. Farbenindustrie A.G., British 
Patent 283,247, for the manufacture of dihydroxy acetone by 
fermentation. An article by Bernhauer and Sch6én on the 
mechanism of this fermentation, which shows that the claims 
of the patentees are justified if the right conditions are 
obtained, appeared in the Deut. Essig. Ind. (1928, 32, 337). 


Fermentation and Synthetic Methods 


There is little doubt that the usual methods for the manu- 
facture of butyl alcohol and acetone by fermentation will 
have to compete with synthetic methods of producing these 
products. It would appear that there is little difference in 
cost between the two methods, although of course in certain 
localities one of the methods may have an advantage in this 
respect owing to local conditions in the cost of power, coal, 
etc., and in the supply of the raw materials available, but the 
fermentation method has the disadvantage that both butyl 
alcohol and acetone are produced simultaneously in a certain 
ratio. An interesting study of the organisms responsible for 
this fermentation was carried out by Mayer and Rettger 
(Journal of Bacteriology, 1928, 14, 399). 

The production of butyl alcohol, synthetically by the oxida- 
tion of ethyl alcohol into acetaldehyde, conversion of this to 
crotonaldehyde, which on hydrogenation gives butyl aldehyde 
and then butyl alcohol, has been the subject of numerous 
patents during the year; and an alternative method of syn- 
thesis by distilling calcium butyrate obtained by fermentation 
with calcium formate and hydrogenating the aldehyde produced 
has recently been patented in France. It is claimed in Canadian 
Patent 282,383 that butyl alcohol and isopropyl alcohol with- 
out other compounds can be produced from carbohydrate 
materials by fermentation with a special organism. 
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Cracked Gases as a Source 

The production of higher alcohols from petrol cracking 
gases is still hampered by the difficulty of purifying the 
products obtained, and although several patents have been 
taken out during the year for purifying and deodorising 
alcohols produced in this way, the problem seems to be far 
from solved. On the other hand, the production of amyl 
alcohol from pentane, particularly from that obtained from 
‘casing head ”’ gasoline and natural gases, has been success- 
fully developed. The production by one company in America 
is said to be 115,000 gallons per month. The difficulties met 
with in the chlorination of the pentane and subsequent 
hydrolysis of the amyl chloride have been solved very 
ingeniously 

The glycols, as well as their esters and ethers, have become 
of considerable importance as solvents and a large number 
of processes for improved methods of manufacture have been 
patented. Among these, British Patent 286,850, Synthetic 
Ammonia and Nitrates, Ltd., seems to present decidedly novel 
features, whereas with most of the others it is difficult to see 
jn what the novelty consists. 


Synthetic Methanol 

The synthesis of methanol trom water gas has not led to 
the world-wide revolution in the production and use of this 
solvent that some people predicted for it, and it seems certain 
that improvements in wood distillation methods would enable 
methanol produced in this way to compete with the synthetic 
article. The chemistry of methanol synthesis has been the 
subject of a series of interesting articles, both in this country 
and in the United States. In this connection the work of 
Morgan, Taylor and Headley (J.S.C.J., 1928, 47, 265T) and 
that of Lewis and Frohlich (Industrial and Engineering 
Chemistry, 1928, 20, 285) is particularly interesting. 

Of the large number of patents that have been taken out 
for methanol synthesis, the only ones presenting novel features 
are those of the Commercial Solvents Corporation, British 
Patents 271,840, 279,378 and 279,377, in which the prepara- 
tion and use of special catalysts for the production of methanol 


from oxides of carbon, particularly carbon dioxide and 
hydrogen, are described. The gases obtained in the buty! 
alcohol fermentation process are now being used for methano! 
synthesis. The production of methanol from methane by, 
chlorination and hydrolysis of the methyl chloride produced 
seems to have made little progress, although a number of 
patents covering various stages of the process have been 
taken out. 
Esters 

The advantages of particular esters as solvents have been 
claimed in a number of articles and patents, but a review of 
all the literature of the year and a consideration of the basis 
of these claims makes one sceptical as to the superiority of 
any of them. The two most interesting patents for improve 
ments in esterification are that of the Standard Development 
Co., United States Patent 1,651,666, in which the esterification 
is carried out in the presence of a solvent such as a highly 
refined petroleum in which the ester formed is absorbed and 
in which, it is claimed, extremely small amounts of catalyst 
are needed for esterification ; the other is that of the Holzver- 
kohlungs-Industries A.G., British Patent 295,275, in which 
esterification is carried out under pressure with small amonnts 
of an acid catalyst, the ester formed being continuously 
removed. 

Little new has appeared with regard to solvent recovery, 
although various patents relating to improved plant have been 
taken out ; none of these, however, presents any outstanding 
feature of interest. 

Some extremely useful work on the toxicity of organic 
solvents and the precautions which are necessary when using 
them in the lacquer industry has been carried out by H. Smyth 
(Journal of Industrial Hygiene, 1928, 10, 261). The results 
obtained show that the air concentrations of the ester solvents 
usually employed are well within the safety limits, but that 
the proportions of butyl alcohol and of toluene now employed 
are very near the limits of safety for the workers. 

The use of paracymene as a solvent in special cases has been 
the subject of several articles and patents, and there seems 
little doubt that its use is increasing. 





A Year’s Progress in Chemical Engineering 
By S. J. Tungay 


Closely associated from the outset with the development of chemical engineering in the modern sense, a keen student of 
corrosion problems, and an authority on and actual producer of acid-resisting materials, Mr. Tungay shortly indicates in this 
article the main lines of progress during the past year. 


It would seem fitting that at the close of the year Professor 
W. E. Gibbs, who was recently appointed to the Ramsay Chair 
of Chemical Engineering at University College, London, 
should give a public inaugural address on the subject of 
chemical engineering education. During recent years, the 
importance of chemical engineering has been more than ever 
emphasised in this country ; and in view of the progress and 
competition in the chemical industry, the study of chemical 
engineering is more than ever necessary. 

This fact has been brought out again within the last few 
weeks by no less an authority than Lord Melchett. He 
points out in The Times International. Chemical and Allied 
Industries Edition that when the question of technical 
balance in the industries is examined, it can be definitely stated 
that we are now engaged in serious scientific engineering and 
the full assistance of the engineering industry is now entirely 
at the disposal of the chemical industry. It is, in fact, 
essential, if we are to experience industrial prosperity in the 
chemical trades, to obtain the co-operation of the chemical 
engineer, who must concern himself with the detailed study 
of the various plant operations which will be found necessary 
to the successful working of a chemical industry. The day of 
the old-time chemical factory, when haphazard methods 
sufficed, is fast passing away. These may have served when 
prices for the finished products were good and competition in 
the chemical industry less keen than that experienced since 
the war period ; but their day is virtually over. The modern 
tendency towards combination of those engaged in the 
chemical industry has in itself tended to demonstrate the 


need for the engineer in the design of plant and material of 
the most economic order for the production of chemical 
compounds, and for the successful commercial operation of 
chemical processes designed to enable us to compete with our 
competitors overseas. 
Samples of Modern Progress 

No one who has carefully studied the year’s work of such 
bodies as the Institution of Chemical Engineers, or the meetings 
of the Chemical Engineering Group of the Society of Chemical 
Industry, can fail to be impressed with the fact that the 
chemical engineers in this country are a live body, and are 
fully alert to the necessities of the industry. When one 
considers such advances in chemical enterprise as that of the 
fixed nitrogen industry, which may be cited as an outstanding 
technical achievement in this country; when one glances at 
the advances of the last year or so in the viscose process and 
the development of the artificial silk industry; or, again, 
when one contemplates the marvellous painstaking and 
untiring energy devoted by our chemical engineers to the ques- 
tions of low temperature carbonisation and low temperature 
tar products, work which has been pursued notwithstanding 
continued disappointment and set-back in past years; or 
finally, when one reviews the energy which has been applied 
to the production of synthetic alcohol, it is impossible not to be 
impressed with the progress that has been made in the de- 
velopment and perfecting of chemical engineering enterprise 
in this country. 

In the many developments in connection with plant for 
the production of fine chemicals and pharmaceutical products 
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chemical engineers have been busy and are working hand in 
hand with the chemist to develop products new to this country 
and often new to the industry ; indeed, each of the last few 
vears since the war period has seen considerable modifications 
ind improvements of such chemical works plant. Old 
processes are being scrapped, newer and more economic 
methods are being schemed and developed, and processes 
which could not have been worked ten or fifteen years ago upon 
a paying and remunerative basis are now functioning econo- 
mically and without fear of competition in this or other 
European countries. 

There has been evidence for some years past of a wider 
desire for exchange in ideas and closer collaboration among 
chemical engineers and those engaged in the manufacture of 
chemical plant. The British Chemical Plant Manufacturers 
Association has done much to bring about a happier state of 
affairs between the manufacturer of chemical plant and the 
chemical plant user. Processes and methods are discussed 
more openly, and the freer exchange of views has led not to 
greater competition but to a higher level of general knowledge, 
to the great good of the industry concerned. 


Advance in Process Methods 

Recent chemical engineering literature deals very fully 
with methods for the separation of solids from liquids, which 
covers a very wide field of application in chemical processes 
and plant design. The separation of solids from liquids is a 
most important item in many chemical proces:"s, and calls 
for the chemical engineer’s skill according to the methods 
which may require to be adopted. In some cases simple 
methods of gravity may be applicable, whilst in others more 
scientific methods of centrifugal separation may have to be 
applied. These methods of centrifuging have been developed 
from the crude form of hydro-extractor of years ago to a 
highly scientific installation or to a super-centrifuge of more 
complicated design, such as is now in continual operation in 
many chemical works. 

Filtration schemes are many and varied, and the advances 
in filtration during the last year or so have called forth the 
highest skill of the chemical engineer. 

Again, methods of evaporation of liquids from solids either 
for the purpose of separation or crystallisation continue to 
receive a good deal of study, and perhaps no section of chemical 
plant has been so greatly improved during the last ten or 
fitteen years as the types of plant designed for evaporation 
in the chemical industries. 

It has long been recognised that this is a subject of such 
outstanding importance that it may mean the prosperity or 
the failure of an entire process or industry, Economical 
evaporation plant is called for by so many branches of the 
chemical industry that it has afforded the chemical engineer 
a field for the development of plant constructed on sound 
scientific lines. 

Corrosion-Resisting Material 

With all the progress and advance which is being made in 
the application of chemical engineering to industry, one 
ought to remember that such progress would have been im- 
possible without the advance in the discovery and application 
of improved acid resisting metals and materials for the con- 
struction of plant and chemical works equipment. Perhaps 
there is no epoch during which the study of corrosion-resist- 
ing metals for the construction of plant has received closer 
research and attention than during the last decade. Acid- 
resisting alloys have received very wide-spread attention at 
the hands of research chemists and chemical engineers. 
There is a competition existing among the producers of such 
alloys and metals which would certainly not have been antici- 
pated ten years ago. 

The great improvements in ferrous alloys such as _ nickel- 
iron and chromium-steel, the extended use of copper-nickel 
alloys and chromium-nickel alloys for resisting chemical 
action or for sustaining high temperatures are gradually re- 
ceiving wider application. The extended use of nickel, either 
alone or alloyed with other metals, is a most interesting factor 
in modern metallurgical application. The plating of metals 
for chemical plant construction also shows some advance 
during the last twelve months. The use of chromium plating 
is becoming more widely extended, and a recent interesting 


patent shows us a plating of silver with magnesium, arsenic, 
or antimony, as a plating for resisting corrosion by hydro- 
chloric acid. 

The production of homogeneous lead lining for chemical 
vessels is being more widely undertaken in this country than 
ever before. Some vessels inspected by the writer in the 
course of lining in the London area a few days ago appear to 
leave nothing to be desired from the point of view of homo- 
geneity of the lead lining, and, indeed, are fully equal to'any 
similar work of continental production. 

Many persons have recently been impressed with the num- 
ber of new industrial undertakings which are being established 
in connection with the chemical and allied trades, particularly 
in the London area and South of England districts. With 
improved economic electric power available, the tendency of 
many of these industries is to develop in the London and 
southern area instead of being necessarily located in the vicinity 
of coal producing districts as formerly. 

The development in metallurgical processes also continues, 
and the progress and advancement of these twin industries, 
chemical and metallurgical, reacts beneficially on the position 
of each. 

The past year has much to show us of progress due to 
chemical engineering, and whilst there may be no boom in{the 
chemical industry, advance is sure and certain. The un- 
employment figures are not too bad, the industry is very 
much alive, and its engineers are keen and alert. 





Sampling and Analysis of Coal 


Meeting of B.E.S.A. Committee 

A MEETING of the committee governing the work of the 
British Engineering Standards Association on the sampling 
and analysis of coal was held a short time ago, at 
the Institution of Civil Engineers, when reports from 
the various sub-committees and panels which had been study- 
ing the details of the prcblem during the past few months were 
presented. 

Although Mr. Ridley Warham, the chairman of the Sam- 
pling Committee, was not able to present any very definite 
report, the problem, complex as it is, is being fully explored 
with every prospect of ultimate success. In the meantime, 
certain tentative proposals for both chute and truck sam- 
pling have been put forward. Mr. Clay, the chairman of the 
analysis committee, reported that the panels dealing with 
moisture, volatile matter, ash, sulphur, calorific value, agglu- 
tination, phosphorus and arsenic had all been working hard, 
and had made unexpectedly good progress. : 

On the whole, the technical committee was well satisfied 
with the general progress so far made, and at the meeting 
which it is proposed to hold towards the end of February it is 
hoped that the sub-committee and panels will be in a position 
to submit definite proposals. 





Canadian Fertiliser Industry 
THE production of complete fertilisers in Canada last year 
amounted in value to $1,670,507. In addition, fertiliser 
materials such as ammonium sulphate, calcium cyanide, 
animal tankage, ground bone and fish fertilisers were produced 
in plants classified under other industries ; in 1927, the value 
of these commodities was $6,278,707. 

The twelve plants engaged in the manufacture of complete 
fertilisers as their chief product were distributed as follows : 
Ontario, 6; Nova Scotia, 2; British Columbia, 2; Quebec, 
1; and New Brunswick, 1. They represented a capital in- 
vestment of $1,998,811. 

Superphosphate was produced in only one plant, but was 
sold to a number of other firms, after dilution with a filler to 
meet requirements of the trade. One company was engaged 
solely in grinding and preparing basic slag. The complete 
fertiliser produced in other indutries amounted to 22,000 tons, 
valued at $876,524. 

Fertilisers and fertiliser materials to the value of $4,138,053 
were imported last year, which total included superphosphate, 
manufactured fertilisers, sodium nitrate, muriate and sulphate 
of potash, basic slag, and ammonium sulphate. Exports were 
worth $5,379,582, and included cynaamide, ammonium sul- 
phate and manufactured fertilisers. 
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Synthetic Resins: A Year’s Progress 
By Alan A. Drummond, M.Sc. 


The principal recent developments in the important field of synthetic resins ave briefly and clearly summarised in the following 


veview by one of the leading authorities on the subject. 


It shows that while unabated interest continues in the original 


Bakelite resins, resins of several other types are being produced or studied, and indicates the wide fields of industrial application 
that vet remain open to such products. 


TWENTY years ago, little mention would have been found in 
the technical press of the subject of synthetic resins. It was 
only after Dr. L. H. Baekeland had brought his enthusiasm and 
skill to bear upon the previously little-regarded resinifying 
reaction between phenol and formaldehyde that synthetic 
resins began to impress the industrial world as possible new 
raw materials of wide commercial application. Nowadays, the 
term ‘‘ synthetic resin’’ may even be regarded as having 
reached the ear of the ‘“ man in the street,’’ not to mention 
the lady buying Christmas presents at Selfridge’s. To the 
latter, at any rate, the term has some intelligible interpreta- 
tion in the form of an artistic flower or powder bowl. 
“ Bakelite” and Other Resins 

Synthetic resin and “ Bakelite’ are perhaps synonymous 
in the popular mind. At the present time, however, many 
varieties of artificial resin other than those of the Bakelite type 
are not only being studied in the laboratory but are develop- 
ing rapidly in the factory. The world’s production of artificial 
resin and compositions containing it amounts to something 
like 13,000 tons per annum, of which Great Britain manu- 
factures perhaps 600 tons. 

The published literature of the year, including patent 
claims, shows that unabated interest continues in the resins 
of the Bakelite type, namely, those prepared from phenolic 
compounds and formaldehyde. 

New methods are being tried for the substitution of formal- 
dehyde by other aldehydes such as acetaldehyde (U.S.P. 
1,653,302), and butaldehyde (U.S.P. 1,667,872). Methylal, 
when boiled with phenol in the presence of sulphuric acid, 
has been found to give a hard, fusible, brittle resin (U.S.P. 
1,645,226). 

There is an effort to provide phenolic resins of a more 
standardised character. Dr. E. E. Walker, in association 
with the British Dyestuffs Corporation (B.P. 296,514, 1927), 
has protected a process for purifying resins and resin composi- 
tions by which free phenols and soluble condensation pro- 
ducts are extracted with a solvent (water, benzene). F. See- 
bach purifies fusible, soluble phenolaldehyde resins by treat- 
ing the resin with not more than an equal part of water, and 
with sufficfent alkali to form a colloidal suspension, and then 
precipitating the resin by adding salts which have the property 
of salting it out (U.S.P. 1,681,369 ; see also U.S.P. 1,681,368). 
A paper issuing from the Chemical Research Laboratory of the 
Department of Scientific and Industrial Research records that 
dielectric strengths of 1,000 volts/mil. have been obtained in the 
laboratory with resin mouldings prepared with phenolic resin 
from which all non-resinifying constituents have been re- 
moved (Tvans. Inst. Rubber Ind., 1928, 4, 40). 

From a more purely scientific aspect of investigation, J. 
Novak and V. Cech (Ind. Eng. Chem., 1928, 20, 796) have 
endeavoured to find some objective method for determining the 
degree of resinification of a reacting phenol-formaldehyde 
mixture. Three methods are used: (1) Measurement of the 
refractive indices of the reaction mixture; (2) Determina- 
tion of the viscosity of an alcoholic solution of the mixture ; 
and (3) Determination of “‘ bromine value ”’ of the mixture. 

Formaldehyde-phenolic and Urea-formaldehyde Types 

As is well known, formaldehyde-phenolic resin, as usually 
obtained, suffers from the disadvantage of not being miscible 
with varnish oils, and the patent claims show a determined 
effort to surmount this difficulty and thus to obtain products 
which will compete with the oil-soluble Albertols and Am- 
berols. By boiling phenol with China-wood oil, in the presence 
of phosphoric acid, V. H. Turkington and the Bakelite Cor- 
poration (U.S.P. 1,677,417) claim to obtain a product which 
can be condensed with formaldehyde in the presence of natural 
resins to produce a valuable varnish. The Bakelite Gesell- 
schaft (B.P. 282,414) prepare oil-soluble phenolic resins by 
heating phenol-formaldehyde resin of the heat-hardening type 
with high-boiling polyhydric or polycyclic alcohols. 


Resins of the urea-formaldehyde type (Beetle, Pollopas, 
etc.) have received during the year considerable attention. 
The development of applications of these resins has been re- 
markably rapid, particularly in this country. The outstand- 
ing feature of such resins is their colourless appearance, and 
for this reason they are being successfully employed in the 
“ filled ’’ condition as the basis for delicately-tinted moulded 
tableware, flower bowls, cups and saucers, and similar arti- 
cles. ‘‘ Beatl’’ and ‘“ Bandalasta’’ ware of this type are 
prepared from the resin obtained from formaldehyde and 
thiourea by the Beetle Products Co., of Wolverhampton. 
Thiourea is obtained from the gasworks by-product am- 
monium sulphocyanide, and the Beetle Co. have contracts 
with the Birmingham Corporation for the supply of this pro- 
duct. A urea-formaldehyde condensation resin patented 
by Dr. Pollak is being developed by a syndicate formed in 
Great Britain; their endeavour, assisted by Professor Baly, 
is to produce, amongst other products, the much desired 
“* flexible glass.’ Many refinements in methods for the con- 
trol of the condensation are described in the patent literature 
published during the year. The following numerous patent 
numbers belonging to the I.G. Farbenindustrie A.-G. indicate 
German interest in this class of resin: B.P. 258,289, 259,950, 
260,253, 261,029, 264,466, and 266,752. Numerous other 
processes for preparing these resins have been protected but 
cannot be dealt with in this brief survey. 


Glyptals 

Resins produced from the reaction between polyhydric alco- 
hols (such as glycerol or glycol) and polybasic acid anhydrides 
(such as phthalic anhydride) have also made rapid pro- 
gress, sponsored by the General Electric Co. in America and 
the British Thomson-Houston Co. in this country. The Du 
Pont Company are also preparing and marketing these resins 
(known as “‘ glyptals’’), particularly for application in var- 
nishes. They claim that by their use drying time is shortened, 
and flexibility and durability are increased. Some indication of 
the extent to which development of these resins is expected is 
seen in the fact that the Monsanto Chemical Works of St. 
Louis completed, some months ago, an addition to its phthalic 
anhydride department, giving it double its former capacity ; 
moreover, by the end of the year it is hoped that the capacity 
will be three times that of a year ago. Recent patents are 
chiefly connected with methods for the incorporation of drying 
oils and drying oil acids with glyptal resins, and for the 
substitution of glycerol by pentaerythritol. 


Laboratory Research for New Products 

The resins dealt with in the foregoing paragraphs, together 
with those from polymerised coumarone and indene, repre- 
sent the main classes of resin at present holding the field 
commercially. There are, however, a variety of other types 
receiving close attention in the laboratories of the leading 
countries of the world. H. A. Gardner draws attention in a 
recent Circular (No.337) of the American Paint and Varnish 
Manufacturers’ Association to the industrial possibilities of the 
water-white polymerisation resin from vinyl chloride or 
acetate. The extent to which these products may ultimately 
be used in the paint, varnish and lacquer industry will, of 
course, depend upon the price at which they may be com- 
mercially produced. There is apparently some difficulty in 
reproducing batches of uniform quality. Dr. Gardner has 
found that with samples in his possession films of good dura- 
bility can be prepared. 

Acetone and aldehydes will react under the action of acid 
or alkali to form a resin soluble in hydrocarbons and esters. 
H. A. Gardner and C. A. Krauss (Ind. Eng. Chem., 1928, 20, 
599) have investigated these to some extent, and were able 
to prepare a product combined with rosin which, as a lacquer, 
showed a durability fairly comparable to that of the lacquers 
produced from ester gum and damar, but which was con- 
siderably darker in colour. 
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Resins insoluble in acids, alkali, and ethyl .alcohol have 
been obtained recently, by P. H. Groggins (Ind. Eng. Chem., 
1928, 20, 597) by the controlled chlorination of p-cymene. 
The resins produced from low-temperature chlorination, in 
which ring-chlorine substitution is the primary action, are 
more stable than those which contain a preponderance of side- 
chain chlorine. Suggested uses for this new resin are in con- 
nection with marine work and chemical plant ; the solutions 
of the resins may also be used with advantage in the treatment 
of railroad ties and telephone poles. Electrically they have 
shown the following values: dielectric constant, 2°5 ; power 


factor, 3-0 per cent.; resistivity, 10! ohm. cm.; dielectric 
strength, 20,000 volts/mil. 

This review deals very briefly with the rapid develop- 
ments taking place with synthetic resins. New openings for 
their application are continually being revealed ; for example, 
the need is growing for transparent, colourless cementing 
compositions for the popular laminated splinterless glass. More- 
over, when the rapidly-growing gramophone record industry 
finds its supplies of shellac becoming short (a situation that will 
occur, according to a recent estimate, in five years) artificial 
resin will doubtless enter a further rich field of application. 





Recent Developments in Fertilisers 
By A. B. Bruce, M.A. 


As Mr. A. B. Bruce, of the staff of Nitram, Ltd., indicates in the following, the proper handling of the fertiliser problem involves 
a large amount of research not only in chemistry and chemical engineering, but also in agriculture. 


In an article which appeared in last year’s Annual Review 
Number under the above title, reference was made to the 
problems that have arisen in connection with synthetic, or 
“concentrated,” fertilisers as they are called in the United 
States. 

During the last twelve months, these problems have become 
more definite. Extensive trials carried out by the Agricultural 
Research Department of Imperial Chemical Industries, Ltd., 
go to show that the new fertilisers, so far as crop yields are con- 
cerned, give results as good and sometimes better than mix- 
tures of standard fertilisers of equivalent chemical composition. 
The way is now clear for the study of incidental problems 
connected with the introduction of these new products on 
the world markets. Of these the most pressing is the question 
of balance of ingredients, that is, what should be the relative 
proportions of the occupants of the fertiliser triangle, of 
N, P, and K, in a complete manure, and in what chemical 
and physical condition shall the components be presented ? 
It cannot, of course, be expected that the ideal ratios shall 
remain the same under all variations of soil and climate, but 
it is obvious alike from experiment and experience that the 
number of combinations offered can be limited, and the problem 
is to determine the smallest number that will meet the varying 
conditions of husbandry. It is not every farmer who is skilful 
enough to call for the exact combination best suited to his soil. 
What is wanted is a mixture suitable for ordinary purposes, 
leaving it to the learned man to adjust the standard to meet 
any special conditions, by adding one or other single ingredient 
until the balance is to his liking. It seems probable, too, 
that such broad divisions of standard crops as cereals, “‘ roots,”’ 
and grass will each demand their own special ratios. In the 
meantime, field experiments are adding to our knowledge on 
the subject of ‘‘ balance.”’ 

Results of Trials 

Striking results have recently been obtained in relation 
to the manurial needs of fruit trees. It has been shown, for 
example, that all the symptoms of nitrogen starvation may 
persist in spite of repeated applications of nitrogenous manures 
unless the store of potash in the soil is supplemented. With 
the restoration of the balance, the nitrogen becomes effective. 
Again, in relation to potatoes an extensive series of trials, 
carried out in Scotland last season, has shown—what has 
already been demonstrated in Lincolnshire—that much heavier 
applications of sulphate of ammonia than has hitherto been 
customary will give a profitable addition to yield, provided 
that sulphate of potash is added pari passu. Another remark- 
able example of complementary action is furnished by a report 
on a large number of official trials of fertilisers on rice in 
Burma. It was found that a balanced mixture of sulphate 
and phosphate of ammonia giving equal amounts of 
nitrogen and phosphorus pentoxide often doubled the yield 
of rice. 

Field trials all over the country last season have also 
justified the expectation that a mixture of nitrate of ammonium 
and calcium carbonate would prove to be a valuable “ top- 
dressing,’’ that is for surface application to growing crops. 
This substance has been named ‘‘ Nitro-Chalk!’’ It has two 
useful properties ; it contains both nitric and ammoniacal 
nitrogen; and the calcium content prevents the ammonium 
ion from robbing the soil of that element in the course of 


nitrification. (It should be noted that the grade of Nitro- 
Chalk to be marketed in future will contain the same propor- 
tion of nitrogen (15°5 per cent.) as the “‘ Chile Saltpetre ”’ so 
familiar to the agriculturist.) It has long been known that 
both forms of combined nitrogen fulfil useful functions ; 
the nitric is quick-acting, but quickly washed out by rain ; 
the ammoniacal, though slower in coming into initial action, 
is held in the soil, and is available as a more lasting stimulus 
to continued growth. It is also supreme in tropical regions 
with a heavy rainfall. 


China and Japan 

Nothing in the history of chemical] fertilisers is more remark- 
able than the post-war demand for sulphate of ammonia from 
rice-growing countries. The peasants of China and Japan 
have at least two thousand years’ experience behind them, 
and, as a consequence, have become the most skilful plant 
husbandmen in the world, particularly in regard to one of the 
fundamental requirements of agriculture, the production and 
conservation of ‘“ natural ’’ combined nitrogen. They regard 
our elaborate sewage systems with an almost pious horror— 
a wanton waste of the gifts of God; and well they may, for 
they succeed in feeding their pullulating populations by re- 
ligiously returning to the soil every scrap of animal and plant 
waste that can be laid hold of, even at the expense of Western 
notions of decency. It is, therefore, no wonder that they 
are avidly importing combined nitrogen, and that the Japanese 
with characteristic mimicry of the West are establishing syn- 
thetic ammonia plant as rapidly as may be. 

In conclusion, it may be of interest to mention some of the 
research problems with which the manufacturers of con- 
centrated fertilisers are likely to be faced. The hydrosco- 
picity of fertiliser mixtures, affecting as it does the storage, 
transport and field distribution of the material, demands 
insistent investigation. Again, the impurities (from one 
viewpoint) present in many of the organic residues from which 
standard fertilisers are derived may, for all we know, play 
important parts in plant nutrition. 

Lastly, a number of problems arise in connection with the 
physical condition of the materials in relation to the mechanics 
of distributing machines. 





Talc and Soapstone in Canada 

TaLc and soapstone production in Canada during 1927 
amounted to 16,521 tons valued at $236,105, according to 
finally revised statistics just issued by the Dominion Bureau 
of Statistics at Ottawa. In 1926 shipments were recorded at 
15,767 tons worth $217,195. Ontario’s production was made 
up of talc obtained from deposits near Madoc, Hastings county, 
and soapstone from the Grace mine near Vermilion Bay. 
Quebec shipments were from quarries in Broughton, Leeds 
and Thetford townships, and consisted principally of soap- 
stone blocks for use in lining the alkali recovery furnaces of 
sulphate (kraft) pulp mills. Small shipments of talc were 
made from two deposits in British Columbia, one located on 
Vancouver Island and the other near Wilmer, Windermere 
mining division. Tale or soapstone, ground or unground, 
imported into Canada during 1927 amounted to 4,907 tons 
appraised at $86,858. Exports of refined talc totalled 10,692 
tons worth $125,123. 
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Medicinal Chemicals in 1928 
By G. Malcolm Dyson, Ph.D., A.I.C. 
Apart, perhaps, from the liver eatract treatment of pernicious anemia, there have been no sensational developments of chemo- 


therapy during the past year. 


In chronicling progress in medicinal chemicals, it is seldom 
that one is able to point to a particular substance and state 
categorically that such and such a compound marks a definite 
advance in the treatment of some condition or infection. Each 
vear, a multitude of new preparations is placed on the market, 
each with an ever-increasing bundle of semi-technical “‘ litera- 
ture ’’ designed to persuade the user that the compound in 
question presents the best method of combating some form of 
disease. The ultimate test is time, and new drugs are very 
slow to gain an accepted place in the armamentarium of the 
clinician unless they possess a rapidly demonstrable “‘ specific ”’ 
action, as for example, that of quinine against malaria, of 
antipyrine in certain nervous conditions, and of “‘ Bayer 205 ” 
in trypanosomiasis. 
Synthetic v. Natural Products 

One of the tendencies of modern chemotherapy which has 
been well to the fore in the past year is the consistent replace- 
ment of natural products by identical synthetic substances at a 
price which competes favourably with that of the natural 
article. It will be noted with considerable pleasure by 
chemists that the price of synthetic thyroxin, introduced last 
year, is now half that of the natural product obtained by the 
extraction from animal glands. Another case in point is the 
replacement of natural ephedrine by the synthetic ephetonine 
(Fig. 1). 

There are two particular directions in whichsuch substitutions 
must ultimately run, namely, the replacement of insulin and 
the active substance of liver extract by the synthetic sub- 
stances. The work published during the year has done but 
little to establish any sort of clues as to the nature of insulin. 
Certain workers claim to have isolated the amino-acid units 
lysine, arginine and cystine from insulin by hydrolysis, but the 
majority of biochemists are agreed that other and hitherto 
unrecognised degradation products must have been obtained 
in addition. Again, it has been suggested that the efficacy 
of insulin is due to the presence of substituted uanidyl groups, 
as in the case of synthalin (diguanidyldecamethylene), but 
apart from the isolation of arginine (Fig. 2) there is no evidence 
for this. 
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As was suggested in the summary on “ Medicinal Chemicals 
in 1927,” synthalin has not proved to be capable of replacing 
insulin universally since there appears to be a fundamental 
difference between the actions of the two compounds, apart 
from the toxic action of the synthetic compound. Professor 
Dale, in his pharmacological examination of the action of 
synthalin, has recently shown that there was no storage of 
glycogen in either the liver or the muscles during its action, 
and his impression is that synthalin causes a great fall in the 
blood-sugar only when the dose is large enough to inflict 
serious functional damage on the liver. 

One of the more important developments of the past year 
is to be noted in the definitely established position which liver 
preparations have taken up in connection with the treatment 
of pernicious anemia. It is also gratifying to observe that the 


The jollowing review indicates, however, that stea7y progyess is being made. 


““ whole liver ’’ treatment of 1927 has been superseded by the 
preparation of an active water-soluble liver extract. Thx 
advantage of this is easily seen when it is realised that unde 
the older system the patient had to consume half a pound of 
raw or lightly cooked liver a day.. The value of the extract 
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may be gauged from the above graph (Fig. 4) which illustrates 
the enormous increase in the reticulated red cells of the 
blood (deficient in the case of pernicious anemia) under the 
influence of liver extract. The problem is an object lesson 
for those who say that organic chemistry is “ played out.” 
Here we have, in a common substance such as liver, some 
compound capableof relieving this hitherto incurable malady ; 
one cannot help feeling that the isolation, analysis, and syn- 
thesis of this compound will form one of the most thrilling 
chapters in the history of organic chemistry. 
lodine Compounds 

A third trend in the recent history of medicinal chemicals is 
the increasing attention which is being paid to iodine com- 
pounds in chemotherapy. It has, of course, been realised since 
the first uses of elementary iodine and of iodoform that strong 
antiseptic properties are characteristic of iodine and its com- 
pounds. Recently, tetraiodopheno!phthalein has been suc- 
cessfully applied in X-ray technique for choleocystography, 
while iodipin and its allies (mainly the iodine addition com- 
pounds of unsaturated oils, e.g., rape oil) have been put to a 
variety of medicinal uses. 

This year has been marked by the adoption of the ammonium 
salt of ortho-iodoxybenzoic acid (Arthrytin) (Fig, 3,) as a 
specific remedy for arthritis. This substance appears to be the 
first iodoxy compound to be seriously applied in chemotherapy, 
and some speculation is natural as to its chemical method of 
action. One suggestion is that it is degraded to iodobenzoic 
acid and thence to salicylic acid; but this has not yet been 
demonstrated under biochemical conditions. 

Organo-Metallic Compounds 

Among the host of organo-metallic compounds which have 
been introduced into practice during the last year or two, very 
few present features which mark them out from the commonly 
accepted arsenicals, antimonials and mercurials. One excep- 
tion is the new diuretic Neptal (440—-B), which is obtained by the 
mercuration of salicyl-allyl-glycine with mercuric acetate. 
This substance produces a profound diuresis and an increase in 
the total quantity of chlorides excreted, and is therefore 
valuable in the treatment of cirrhosis. 

Among the smaller matters of medicinal chemical interest 
is the recent discovery of a hitherto unsuspected impurity in 
anesthetic ether, namely, vinylethyl ether. This substance, 
which is definitely more toxic than ordinary diethyl ether, 
forms a potential source of danger. 

On the whole, one may, perhaps, describe the progress in 
medicinal chemicals in 1928 as being unexceptional. It is true 
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that increasing attention is being paid to chemotherapeutic 
work; but there is no doubt that (to use the words of a 
celebrated pioneer investigator) the nation is, to a considerable 
extent, sponging on the private individual as far as this type of 
research is concerned. The protection of health is so much a 
national matter that it would seem not only desirable, but 
necessary, that the nation should invest in research on the 
application of medicinal chemicals to its own welfare. 


[NotE: In the Report of the Committee of the Privy 
Council for Scientific and Industrial Research for 1926-27, 
published in February of this year, it was recommended that a 
chemotherapy committee be set up. It was to consist 
of chemists and biologists, who would develop and co-ordinate 
chemical and biological research now in progress in this: 
country. The formation of a clinical committee, for testing 
purposes, was also recommended.—EpiTor, C.A.] 





A Review of Chemical Invention in 1928 
By Our Patents Correspondent 


This valuable review deals in detail with the more important chemical inventions patented during the veay. Attention is drawn 
as in previous vears to the enormous proportion of British chemical patents that originate and ave owned abroad, mainly by 


Germany. The patents taken out by the I.G 


THE year now drawing to a close has witnessed more invention 
in the chemical industry than any preceding year, and there 
is now no industry in which organised research plays a greater 
part. Indeed, the only other industry which is at all com- 
parable in this respect is the electrical industry, and both are 
noteworthy for the organisation and co-operation which 
exist within them. 

A notable feature is again the big increase in the number 
of inventions from Germany, which may be illustrated by the 
figures for one organisation, the I.G. Farbenindustrie Akt.-Ges. 
These figures have risen from (in round figures) 200 in 1925, 
400 in 1926, and 800 in 1927, until they are now at the rate 
of about 1,300 per annum. Our own counterpart, Imperial 
Chemical Industries, is now making applications for patents 
at the rate of about 160 per annum. A study of the repre- 
sentative selection of British patents abstracted in the Patent 
Literature columns of THE CHEMICAL AGE during the year 
reveals the fact that of these inventions about 89 per cent. 
originate and are owned abroad. By far the largest proportion 
come from Germany, with Switzerland, France, and the 
United States providing onlyafew. The figures are significant 
of the value attached to patent protection, not only for inven- 
tions whose importance is obvious, but for those which, 
apparently small in themselves, may form the starting point 
in a line of research. 

In view of the enormous mass of material, selection of 
patents for special notice becomes increasingly difficult, and 
many of real value must necessarily be crowded out. Where 
possible, the number of the invention referred to is given in 
parenthesis. 

Hydrogenation of Coal 

The hydrogenation of carbonaceous materials continues 
to occupy a prominent place in chemical research work, and 
while some inventors are concentrating on the details of 
established processes, others are attempting new methods. 
Thus, hydrogenation of carbon or hydrocarbons can be effected 
by an electric arc, or sparks from a condenser discharge 
between electrodes in a liquid which is a solvent for the pro- 
ducts (284,655, XVIII, 327), while coal and petroleum 
distillates can be hydrogenated by hydrides of alkali and alka- 
line earth metals at a pressure of 100 kilos and temperature 
below 300° C. (286,206, XVIII, 417). Products ranging 
from benzene to heavy oils are obtained, and the process 
has the advantage that it is not affected by the presence of 
sulphur compounds or other contact poisons. In another 
invention (281,298, XVIII, 104) products of hydrogenation 
of carbonaceous materials are further treated with excess of 
hydrogen at 500°-1000° C. and ro-200 atmaspheres pressure, 
in the presence of chromium or manganese oxide, but not 
iron or nickel, to obtain benzene, naphthalene, anthracene, 
and phenanthrene. 

A number of inventions relating to the apparatus for hydro 
genation have been patented, notably one in which the 
apparatus is constructed of chromium, manganese, or 
tungsten, or special steels such as Krupp V2A (282,384, 
XVIII, 183) and another, particularly for treating oil, tar, 
resin or asphalt, constructed of manganese bronze (282,814, 
XVIII, 224). In another case (283,177, XVIII, 225) the 
hydrogenation is effected in a high-frequency magnetic field. 
A large number of new hydrogenation catalysts have been 
patented. 


., for example, are now about 1,300 per annum. 


Fertilisers 

This branch of the industry has shown increased activity, 
notably in the production of composite or mixed fertilisers, 
and fertilisers having a minimum of “ ballast’’ or inactive 
material. Thus, in one case (290,075, XVIII, 554) mineral 
rock phosphate is powdered and heated under reducing 
conditions with potassium sulphate or bisulphate to obtain a 
product which contains water-soluble potash and phosphate, 
water-insoluble, but citric acid-soluble phosphate, and sul- 
phides which are removed. The product is treated with a 
fertilising acid or acid salt such as phosphoric acid obtained 
by treating phosphate rock with sulphuric acid. An in- 
genious method for obtaining a concentrated mixed fertiliser 
(295,477, XIX, 266) consists in treating potassium chloride 
with calcium fluoride, silicic acid, and hydrochloric acid to 
obtain potassium fluosilicate, which is treated with aqueous 
ammonia to obtain potassium and ammonium fluorides, with 
a deposit of hydrated silica which is used again in the first 
reaction. Raw phosphate is treated with nitric acid and the 
solution added to the mixed fluorides. The mixture is 
neutralised with ammonia, and the solution then contains 
only potassium and ammonium nitrates and phosphates. 

~ Another process involving the treatment of crude phosphate 
with nitric acid (294,117, XIX, 296) employs acid of such 
strength that the product has less than the normal water 
of crystallisation. The resulting mixture of calcium nitrate 
and phosphate does not readily become damp. Potassium 
nitrate is obtained, according to another invention (286,172, 
XVIII, 304), by heating potassium chloride and silica to obtain 
the silicate, dissolving in water, and treating with carbon 
dioxide to obtain the carbonate, and then treating with 
calcium nitrate to obtain the nitrate. Another process for 
the production of alkali nitrates (283,771-2, XVIII, 149) 
consists in the treatment of alkali metal chlorides with nitric 
acid or nitrogen oxides, whereby hydrogen chloride is expelled 
and residual nitrogen oxides are absorbed by sulphuric acid 
at 6-20 atmospheres pressure to form nitrosulphuric acid. 
The increased pressure does not increase the solubility of 
hydrogen chloride. The chloride solution may be of such 
strength that the nitrate is deposited in the solid state. 

The manufacture of ammonium sulphate has been improved 
in a number of details, mainly in the plant used, but some new 
methods have also been employed, notably one (292,129, 
XIX, 145) in which ammonia gas is treated with a spray of 
sulphuric acid of such concentration that the heat of the 
reaction vaporises the water and leaves a dry salt. A novel 
process for fixing atmospheric nitrogen (283,232, XVIII, 126) 
consists in the treatment of finely divided lime and calcspar 
with superheated steam and preheated air at a temperature 
of goo® F. and pressure of 4-5 atmospheres. Copper or zine 
is used as a catalyst, and an electric potential difference of 
80 volts is applied between suitable electrodes. The solid 
material is then subjected to the action of hot and cold air 
and to a potential difference of 90 volts, with a nickel or copper 
catalyst. 

Indiarubber 

Inventions relating to indiarubber originate mainly in 
America, the principal object of research being the acceleration 
of vulcanisation and prevention of ageing of the rubber. 
For accelerating vulcanisation the aryl-mercapto-thiazoles 
have been used (282,947, XVIII, 126 and 283,661, XVIII, 
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149) and for preserving rubber, phenyl-x- or $-naphthylamine 
There has been a revival of interest in synthetic rubber obtained 
from butadiene, dimethyl-butadiene and isoprene (283,840-1, 
XVIII, 271) sometimes in the presence of salts of cobalt, 
lead, manganese, chromium, nickel, and other metals (294,661, 
XIX, 323). 

New methods of vulcanisation with a mixture of sulphur and 
selenium (290,602, XIX, 57) and with compounds obtained 
from hydrogen selenide, ammonia, and aldehydes (291,438, 
XIX, 126) are of interest. There has also been considerable 
activity in the electro-deposition of rubber, and other methods 
for the direct production of rubber articles from the latex. 

Some Synthetic Products 

A large number of patents relate to the synthesis of many of 
the commoner organic substances. Thus, in one invention 
(280,184, XVIII, 35) acetone is obtained by the reaction of 
avetylene and steam at 400° C. in the presence of iron oxide 
whose activity has been increased by a “ promoter ’”’ such as 
iron, manganese oxide, aluminium oxide, barium or zinc 
carbonate, or calcium or magnesium oxide. In another case 
288,707, XVIII, 462) a mixture of acetylene and steam is 
passed into a dilute acid containing a mercury catalyst tu 
obtain acetaldehyde, ethylidene-diacetate, acetone, etc. Several 
processes relating to the production of olefines have been noted, 
notably one (291,867, XIX, 34) in which a mixture of hydrogen 
with excess of carbon monoxide is used, with a catalyst con- 
sisting of a mixture of oxides of copper, cobalt, and manganese 
which has been reduced in hydrogen. Again, ethylene can be 
obtained by hydrogenation of acetylene in the presence of a 
palladium catalyst (294,787, XIX, 195) deterioration of the 
catalyst being prevented by supporting it on kieselguhr in 
an inert liquid such as deca- or tetrahydronaphthalene, and 
passing the gas through it in finely divided condition. 

Low boiling hydrocarbons are obtained from olefines 
(291,137, XVIII, 614) by heat and pressure, employing cata- 
lvsts of gold, silver, or copper having coherent surfaces, or 
compounds of alkali metals or metal salts of oxyacids of phos- 
phorus, boron, etc. 

A somewhat similar invention (297,179, XIX, 398) is that 
in which water gas is treated above 300° C. and a pressure of 
10-15 atmospheres with a catalyst of iron and silver to obtain 
gaseous olefines and methane homologues, the gases being 
then heated to 600—8o00° C. with a copper catalyst. Liquid 
products are obtained containing 80 per cent. or benzene. An 
interesting process resulting in the production of diethylamine, 
methyl-pyridines, etc., employs a mixture of acetylene and 
ammonia with an inorganic salt capable of forming an addition 
compound with ammonia, such as zinc chloride, with or without 
ferric chloride ; or cadmium or cuprous chlorides 

The synthesis of methanol is not represented by as many 
patents as formerly, although several new catalysts have been 
described. Attention has, however, been directed to some 
considerable extent to the production of pure hydrogen 
which is required in this connection and also in the synthesis 
of ammonia. An example of such processes (297,135, XIX, 
398) is that in which a mixture of carbon monoxide and oxygen 
is passed over coal heated to 1,000° C. Any sulphur dioxide or 
carbon dioxide in the product is absorbed in alkali, and the 
carbon monoxide treated with steam in the presence of a 
catalyst to obtain a mixture of hydrogen and carbon monoxide. 


Fixation of Nitrogen. 

There have been a few cases of improvements in fixation 
of atmospheric nitrogen in the form of cyanamides, while in 
another case (281,611, XVIII, 104) cyanamides are obtained 
by heating oxides, formates, or carbonates of alkaline earth 
metals or magnesium with ammonia and carbon monoxide 
to 400—850° C. in the presense of water. By passing the 
gases over the products of this reaction at 7oo—8o0o0° C 
hydrocyanic acid is obtained (282,379, XVIII, 183). In 
another example of hydrocyanic acid synthesis (296,355, XIX, 
441) gases containing methane and nitrogen are treated in a 
flaming arc to obtain a mixture of hydrocyanic acid and acety- 
lene, which are absorbed in alkali, and water under pressure, 
respectively. Several inventions for obtaining carbon di- 
sulphide of high purity have been patented, notably one 
{293,172, XIX, 104) in which methane and sulphur-containing 
gases with or without oxygen, react in the presence of alumin- 
ium oxide, active carbon, silica gel, etc., at 1,000° C. 

The output of inventions relating to new dyestuffs and inter- 
mediates and to new dyeing processes has continued at a rate 


greater than that of the preceding year. This increasing 
activity is, of course, due in large part to the present stage of 
rapid development in the artificial silk industry. It is to be 
noted in this connection that each of the two main varieties 
of artificial silk presents its own peculiar problems to the dye- 
stuff chemist. In the case of the regenerated cellulose silks 
(viscose, etc.) attention is being directed mainly to discovering 
new substantive dyes which are capable of producing level 
shades on such materials, and to the selection of known direct 
cotton dyes for this purpose (296,803, XIX, 346; 296,047, 
XIX, 296; 294,922, XIX, 218 ; 294,284, XIX, 172; 286,717, 
XVIII, 463; 286,226, XVIII, 417; 285,812, XVIII, 397; 
281,767, XVIIT, 34). The dyes are almost without exception 
of the azo (usually disazo) class, the coupling components being 
usually one of the aminonaphthol-sulphonic acids, y (2 : 8: 6- 
acid), J (2:5: 7-acid), S (1:8: 4-acid), or H (1:8:3:6- 
disulphonic acid). In the case of the cellulose ester silks, 
on the other hand, the problems which the inventor is attempt- 
ing to solve are more varied. They include the discovering 
of suitable new dyestuffs of various types, especially azo dyes 
(295,237, XIX, 242; 294,284, XIX, 172) and anthraquinone 
derivatives (291,814, XIX, 34; 289, 807, XIX, 11; 285,096, 
XVIII, 348; 284, 242, XVIII, 305; 282, 853, XVIII, 102) 
and the selection of groups of dyestuffs not necessarily new, 
which are specially suitable for cellulose ester materials owing 
to the presence in the molecule of certain specified substituents 
XIX, 347, 290, 720, XVIII, 580; 282,683, XVIII, 
Numerous inventions have also been directed to the 
improvement of the technique of the known dyeing and 
printing processes in their application to cellulose ester 
materials. 


(295,257; 
204). 


Azo Dyes. 

Turning to the production of such azo dyestuffs as are 
intended to meet requirements other than those of the arti- 
ficial silk industry, we find a remarkable spurt of activity in 
connection with the production of soluble complex com- 
pounds of azo dyes containing metal, chiefly the metals chro- 
mium and copper (297,722, XIX, 418; 296,616, XIX, 346: 
206,310, NIX, 441; 295,944, XIX, 399; 295,504, XIX, 360; 
295,050, XIX, 347 ; 204,743, XIX, 194; 294,583, XIX, 323; 
292,060, XIX, 84; 292,344, AIX, 84; 290,179, XIX, 35; 
289,094, XVIII, 615; 288,307, XVIII, 555; 283,979, XVIII 
182 ; 282,783, XVIII, 205 ; 282,107, XVIII, 150). Such com- 
plex metal compounds are valuable in that they enable the pro- 
duction by direct dyeing methods of the fast dyeings usuallv 
obtained by after-chroming or after-coppering. The parent 
dyestuffs must, of course, contain groups capable of being 
chromed or coppered such as ortho-oxyazo or ortho-carboxyazo 
groups. In some cases the chromed or coppered dyestuff is 
claimed as new, but many inventions are directed to new pro 
cesses for effecting the chroming or coppering operation. 
Many recent specifications refer to the special suitability of 
these dyestuffs for colouring lacquers and varnishes. 

There have also been developments during the year in con- 
nection with those azo dyes derived from aminodiary]l- 
sulphones and aminodiaryl-sulphides which, due to the sepa- 
ration of a chelate (o-oxycarboxy) group conferring mordant- 
dyeing properties, from the chromophoric group by the —SO,- 
or—S—bridge, yield dyeings which are practically unchanged 
in shade when their fastness is enhanced by after-chroming 
(297,855, XIX, 418; 288,788, XVIII, 494). The number of 
specifications relating to the production of azo dyes on the 
fibre (azoic or ice-colour process) continues to be large. Many 
of these inventions are concerned with the improvement of 
the dyeing process rather than with the use of new com- 
ponents or of new combinations of known components; and 
in particular, the technique of printing and stencilling by 
this process has recently received much attention. <A few 
inventions have related to the production of stable diazo 
compounds for use in the process (280,945, XVIII, 85). As 
coupling components the arylamides of 2 : 3-oxynaphthoi 
acid and those of acetoacetic and like $-ketocarboxylic acids, 
which have such pronounced affinity for cotton fibre, continue 
to hold first place. Among recent new azo dyestuffs produced 
in substance, on a substratum, or on the fibre, are to be noted 
the insoluble products obtained by coupling such components 
with diazotised aminonaphthol ethers (294,291, XIX, 172), 
diazotised monoamino-carbazoles, and tetrazotised 2:7-dia- 





mino-carbazoles (290,733, XVIII, 580). 
Inventions relating to the vat dyestuffs continue to be 
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very numerous, the great majority being concerned with the 
production of new dyes of the anthracene series or with 
improved methods of producing known dyes of this series. They 
include benzanthrone derivatives (298,931, XIX, 496 ; 296,490, 
XIX, 322 ; 293, 768, XIX, 243 ; 284,035, XVIII, 182 ; 280,846, 
XVIII, 85); dibenzanthrone (violanthrone) derivatives 
(295,506, XIX, 266 ; 294,672, XIX, 194 ; 294, 486, XIX, 207 ; 
294,300, XIX, 173; 290,690, XVIII, 580; 288,666, XVIII, 
462; 286,602, XVIII, 440; 284,656, XVIII, 327) ; isoviolan- 
thrones (289,103, XVIII, 494; 288,666, XIX, 462); anthan- 
thrones (297,234, XIX, 398; 295,600, XIX, 369; 288,291, 
XVIII, 535; 287,020, XVIII, 347; 286,669, XVIII, 463; 
280, 217, XVIII, 35); pyranthrones (285,502, XVIII, 369 ; 
282,913, XVIII, 103); some simpler condensation products 
from amino- and hydroxy- anthraquinones (292,897, XIX, 
85) and some new esters of Jeuco compounds of vat dyes of the 
class of Indigosol and Soledon colours (295,716, XIX, 399; 
288,673, XVIII, 462). 


Purification of Gases 


Some new methods have been published for the purification 
of gases, more particularly from sulphur compounds. Thus, 
hydrogen sulphide and hydrogen cyanide are removed from 
fuel gases (280,165, XVIII, 35; 286,633, XVIII, 440) by 
washing with a solution containing arsenic, antimony, tin, 
molybdenum, vanadium or tungsten, whose sulphides are 
soluble in alkali sulphide solution. The washing solution is 
obtained, for example, by passing hydrogen sulphide through 
sodium arsenite, and aerating the solution. The thio-arsenic 
compound can be used repeatedly after regeneration by oxida- 
tion. The amount of arsenic used is about 0-1—0-8 per cent. 
reckoned as trioxide. Silica gel impregnated with 1 per cent 
of ferric or cupric oxide has been used (280,947, XVIII, 85) 
and also anaqueous solutioncontaining ammonium sulphite and 
bisulphite. The latter extracts ammonia as well as hydrogen 
sulphide (285,999, XVIII, 304). Another invention employs 
alkaline potassium ferricyanide, which absorbs hydrogen 
sulphide with formation of sulphur and ferrocyanide. The 
latter is electrolysed to re-form the ferricyanide (280,885, 
XIX, 35). Active carbon has also been used for the removal 
of hydrogen sulphide (282,508, XVIII, 84), but the reaction is 
greatly affected by the humidity conditions and a humidity 
of 80 per cent. has been determined as the most favourable. 
Incidentally, carbon can be activated by su hur vapour at 
800°-1,000° C, (283,267, XVIII, 126), the properties of the 
carbon varying with the reaction conditions, and carbon di- 
sulphide is simultaneously formed. 


Some Catalytic Reactions 

The use of catalysts is now so widespread in the chemical 
industry that consideration of space forbids any adequate 
notice of the large number of inventions in this field. A few 
have already been referred to, and others which have been 
noted include several for the oxidation of sulphur dioxide. 
Thus, in one case (286,708, XVIII, 463) the catalyst is com- 
bined with a base exchange body—e.g., silicates of two or 
more metals, one being a heavy metal, while in other cases 
(290,316, XVIII, 554, and 296,048, XIX, 400) the catalyst 
consists of a reactive zeolite which is the reaction product of a 
silicate and metallate, or silicate and metal salt in which there 
is combined in non-exchangeable form a catalytic component 
consisting of a metal or oxide of the 5th or 6th group. Such 
catalysts do not necessitate the purification of the gases 
which js so essential with platinum catalysts. In the vapour- 
phase oxidation of naphthalene to phthalic anhydride (282,559, 
XVIII, 102) an optimum temperature of 400°-450° C. is 
maintained by the use as a cooling agent of a mixture of 
lead 30 per cent., tin 30 per cent., mercury 40 per cent., 
which has a boiling point of 405° C., while in another invention 
relating to the same reaction (285,017, XVIII, 347) purifica- 
tion is effected by condensation and polymerisation of unsatu- 
rated components so that the impurities are converted into 
substances of much higher boiling point than phthalic 
anhydride. 

Several inventions are for the catalytic treatment of alcohols 
to obtain various products. Thus, in 287,846 (XVIII, 516) 
ethyl alcohol is treated at 350° C. and 270 atmospheres pres- 
sure with a catalyst such as copper obtained by reduction in 
the presence of small quantities of manganese and magnesium 


oxides. About half of the alcohol is converted into ethyl 
acetate, normal butyl alcohol, and a little acetaldehyde. 


Metallurgy 

In the metallurgy of iron and steel, inventions appear to 
have been directed mainly to the reduction of ores without 
smelting, the use of gaseous reducing agents, chlorination 
extraction processes, and the improvement of cast iron. A 
new process for obtaining steel, or any desired steel alloy 
directly from titaniferous ores has been described. 

Among a large number of new alloys are to be noted many 
aluminium alloys for various purposes, alloys for resisting 
corrosion by chemical agents and in which silver is the main 
constituent, and electromagnetic alloys. 

Among the non-ferrous metals zinc and tin appear to have 
received most attention. Inventions relating to zinc include 
processes for its extraction from sulphide ores, processes of 
electrolytic extraction from solution, processes for its recovery 
from a zinc-oxide-lead sulphate fume, from spelter heap waste, 
and from solutions obtained by leaching ores. In the case of 
tin, processes have been described for the detinning of scrap, 
extraction from cassiterite ores, extraction by alloying with 
a collecting metal, extraction by means of sulphur, extraction 
from low grade ores, extraction from pyrite ores, separation 
from lead, and extraction by chloridisation. 

Inventions relating to the metallurgy of copper include 
processes for its extraction from pyrites containing copper and 
zinc, for its recovery from iron pyrites, for its extraction by 
wet methods, for deoxidising it by means of beryllium, and 
for removing arsenic from cupriferous materials. 

Processes for the extraction of platinum by treatment with 
hydrochloric acid in conjunction with chlorine, and by means 
of molten lead, and a process for the extraction of zirconium 
have been described. 

Among recent patents of electrometallurgical interest are 
several for the electrolytic extraction of beryllium and 
aluminium, and for plating with chromium, and a process for 
obtaining pure antimony by electrolytic deposition from a 
solution of antimony trifluoride. 

General 

A few inventions involving the use of colloidal substances 
have been noted. An interesting case (293,504, XIX, 125) is 
that in which a colloidal suspension of iodine obtained by 
reaction between hydriodic acid and either hypoiodous or 
iodic acid in the presence of a protective colloid such as gum 
arabic is used as a disinfectant. The solution of iodine in 
water on which the disinfecting action depends is main- 
tained notwithstanding removal of iodine by organic matter, 
and the product is more effective than an alcoholic solution of 
iodine. An invention (280,973, XVIII, 346) to obtain 
colloidal dispersions free from any undispersed solid matter 
has been noted, and also for obtaining dispersions (293,896, 
XIX, 144) by stirring the roughly ground material in a liquid 
with a large amount of another finely divided solid of greater 


hardness. This is applicable to the treatment of indigo, 
indanthrone, t-amino-2-methyl-anthraquinone, pyranthrone, 


wood charcoal, etc., the added solid being iron, zinc, copper, 
silica, etc. 

Several improvements in the production of white lead, 
titanium oxide, iron oxide, and other pigments have been 
noted, and also in distillation and rectification apparatus, in 
the concentration of alcohols and acids, particularly acetic 
acid from artificial silk processes, in the acid-proofing of 
chemical apparatus, and in the production of hydrogen 
peroxide. 





Poison Gas Discovery in Cologne 

A LARGE quantity of war-time gas recently discovered in 
a disused dynamite factory near Cologne has been identified 
as “‘ Blue Cross’’ gas, which it is difficult to destroy with 
safety. It is considered too dangerous to be taken to sea. 
The Inter-Allied Commission was communicated with some 
time ago relative to its disposal, but, as no safe method of 
getting rid of the unwanted gas could be suggested, it was 
allowed to remain at the factory. Its interment in a deep 
underground chamber constructed of steel and concrete be- 
came necessary, as the city authorities intend to build houses 
for their officials in the neighbourhood. 
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Association of British Chemical Manufacturers 
A Survey of its Activities and those of Related Bodies 
This review, 


dealing with the activities of the most important association in connection with British chemical industry 


indicates the varied and practical character of its work during the year, and emphasises the increasing need of such a 


central co-ordinating bod) 


Tuer Association of British Chemical Manufacturers has con- 
tinued to watch the general interests of the chemical industry 
during the past year along the usual lines. 

There have been a considerable number of changes among 
its officers and its permanent staff. Dr. G. C. Clayton, M.P., 
was elected chairman of council in July in succession to Mr. 
C.A. Hill, who had completed the normal period of two years 
in that office. At the same time Lord Melchett and Dr. 
E. F. Armstrong were re-elected vice-chairman and treasurer 
respectively ; Sir David Milne-Watson succeeded Sir Max 
Muspratt, Bart., as president, while Mr. C. A. Hill, the retiring 
chairman, was elected a vice-president. 

Mr. W. J. U. Woolcock resigned his appointment as general 
manager and secretary early in the year, and Mr. J. Davidson 
Pratt, chief superintendent of the Chemical Warfare Research 
Department of the War Office, was appointed general manager 
in his stead. Shortly afterwards Miss Small, who had been 
a member of the staff for some six years, was appointed 
secretary, but this appointment she re’igned in September. 
The Council then reverted to the previous arrangement by 
which the general manager was also secretary of the Associa- 
ton. 

The membership of the Association has increased, due to 
the accession of a number of subsidiary companies of Imperial 
Chemical Industries, who have now become members. 

The Association has throughout the year dealt with 
problems connected with legislation, tariffs, safety and health 
of workers, and transport, and with other matters affecting 
the general interests of the industry. 

Legislation and Tariffs 

The Association has kept a close watch on all new legislation, 
and has made representations, where necessary, to the 
Government departments concerned. The most important 
problem of this nature has arisen from the Budget Duty on 
hydrocarbon oils. Early representation succeeded in obtaining 
a concession in respect of fine essential oils, since the Associa- 
tion was able to show clearly that any attempt to enforce 
the duty on those oils would defeat its own object. An 
attempt. was also made in conjunction with the Federation 
of British Industries to obtain a rebate of the duty on tur- 
pentine when used as a raw material for chemical manu- 
facture—for example, for synthetic camphor and terpineol— 
but this was unsuccessful. At the present moment the new 
derating proposals are being closely watched. 

The Association took an active part in 1927 in the Econom 
Conference at Geneva, and has recently supplemented the 
monograph which it then presented on the chemical industry 
by an addendum reviewing the position during the past year. 
The subject of tariffs is one in which the Association is much 
interested. In principle the Association welcomes any pro- 
posals which will facilitate trade, but at the same time it is 
unable to support the suggestion that this country should 
take the lead in removing all tariffs, since the industries 
protected are very few and are all of vital importance to the 
national safety. As far chemical manufacture is con- 
cerned, the import restrictions in this country are limited 
to certain essential branches of the industry which it is 
necessary to protect in the early stages of development ; to 
remove this protection without adequate safeguards against 

dumping ’’ might jeopardise these activities. 

The case of calcium biphosphate under the Safeguarding of 
Industries Act of I921, in which the Association was con- 
cerned, was one of considerable interest. This substance was 
excluded, among other compounds, from the dutiable list by 
the Board of Trade in the light of the decisions previously 
given by the referee. This exchusion was contested in the 
case of calcium biphosphate, and the new tribunal, on which 
were two scientific assessors, ruled that calcium biphosphate 
of baking powder quality was a fine chemical and had been 
improperly excluded. This was a decision of the greatest 
importance to chemical manufacturers in this country. 


as 


of chemical manufacturers. 


Welfare of Workers 

During the year the Association has dealt with two im- 
portant questions affecting the welfare of workers. At the 
suggestion of the Home Office, the Works Technical Com- 
mittee of the Association is engaged in drawing up model 
safety regulations for chemical works, which it is intended 
shall be of general applicability and shall be carried out in 
principle in all factories, subject to such modifications of 
detail as are necessary in view of local circumstances. It is 
proposed that the regulations shall be accompanied by an 
explanatory brochure indicating the reasons for the regula 
tions, the types of accident or illness which may arise from 
their non-observance, and the best and most convenient 
methods of putting them into operation. This work should 
prove of great value to the industry. 

In conjunction with the Association of Tar Distillers, 
regulations have been drawn up with a view to safeguarding 
workers liable to pitch warts and their sequel. These pro- 
posals, which have been drafted in co-operation with the 
Home Office, have now been issued for adoption by all 
members concerned. 

Constructional Materials for Chemical Plant 

The Resistant Metals Committee of the Association, on 
which are represented the makers of resistant metals, the 
manufacturers of chemical plant, and the users of the plant, 
combines all the elements necessary for a concentrated and 
co-ordinated attack on the problems involved in finding the 
most suitable materials for use in the construction of chemical 
plant, in which there are serious dangers of corrosion with 
ordinary metals. The Committee has made useful progress 
during the year, but a large amount of work still remains 
to be done, necessitating the closest co-operation of all 
interests concerned. 

Propaganda 

The British Industries Fair serves as a useful means of 
spreading propaganda regarding British industries generally, 
and, in view of its comprehensive character, it receives the 
support of the Association in preference to any other exhibi- 
tion. In 1928 there was an extensive and comprehensive 
exhibit of chemical products, which should have proved 
conclusively to anyone that the British chemical industry 
is now second to none in the range and quality of its products. 
Arrangements are now in train to ensure an exhibit of equal 
scope and interest in the 1929 Fair. 

The Association has from time to time published a Directory 
of its members and their manufactures, which forms an 
invaluable buyers’ guide to those interested in British chemical 
products. A thoroughly revised and up-to-date edition has 
been prepared and will appear in 1929. It will be given an 
extended distribution to likely buyers and inquirers all over 
the world. 

The first experiment at collective advertising has just been 
made by the Association in the form of a composite adver- 
tisement for the fine chemical industry in the Industrial 
Chemical and Allied Industnes number of The Times Trading 
and Engineering Supplement, published on November 24, 
1928. It is hoped that the result will justify the experiment. 

General 

The Association has also co-operated in the standardisation 
work initiated by the Joint Fuel Committee. A special 
committee has been actively engaged during the year in 
standardising tests for all tar products as applied in regular 
works practice, and in the buying and selling of tar fractions. 
This work, which is now on the way to completion, will be of 
considerable value to all firms which either produce tar 
products or use them in their manufactures. 

The Traffic Committee of the Association has been very 
active, and has done a large amount of valuable work on 
behalf of members by continually watching their interests 
in matters of transport and by obtaining from the railway 
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companies a large number of concessions in regard to traffic 
rates and regulations. 

The Association also performs a large amount of more or 
less routine work in the shape of market reports, regular 
articles on the state of the industry, and the monthly issue 
to members of summarised information regarding trade at 
home and abroad, tariffs, etc. 

As regards the future, the problems in hand or in sight are 
likely to keep the Association very fully occupied, and are 
of such a nature as to indicate that the need for the Association 
is still as great as it ever has been. 


British Chemical Plant Manufacturers 

THE British Chemical Plant Manufacturers’ Association has 
had another useful year under the chairmanship of Mr. J. 
Arthur Reavell (of the Kestner Evaporator and Engineering 
Co., Ltd.), supported by Mr. W. Perry (Baker Perkins, Ltd.) 
as vice-chairman, and Mr. E. A. Alliott (Manlove, Alliott 
and Co., Ltd.) as treasurer. The secretaryship of the Associa- 
tion has changed owing to the resignation of Mr. W. J. U. 
Woolcock, and the new general manager of the Association 
of British Chemical Manufacturers (Mr. J. Davidson Pratt) 
has become the new secretary. 

The Association has continued its advertising and pro- 
paganda campaign with satisfactory results, as evidenced by 
the increased number of inquiries from abroad. The scope 
of advertisement is now being widened, and at the same 
time a scheme is being formulated for supplying members 
regularly with information of interest from technical and 
other publications. The Directory showing the types of 
apparatus and plant manufactured by members, which was 
last issued in 1926, is being revised and improved. The 
new edition will be issued early in 1929, and will be given a 
very wide distribution at home and abroad. 

The Association staged a collective chemical plant exhibit 
in the chemical section with very great success at the British 
Industries Fair in 1928. In the next fair there will not be 
an actual exhibit, as the policy is to participate every other 
year, The Association will, however, have an office in the 
Chemical Section, which will distribute the catalogues and 
other trade literature of its members and also serve as a 
meeting place. 

As was mentioned in last year’s review of the Association’s 
activities, chemical plant of the most up-to-date and efficient 
type can now be obtained in this country, and it is gratifying 
to know that an important chemical undertaking in this 
country purchases practically all its plant from British 
makers. 

There is still room, however, for a better understanding 
between chemical manufacturers and plant makers, and 
steps towards this end are now being taken. A most interest- 
ing and instructive discussion, initiated by Colonel G. P. 
Pollitt, took place on the subject ‘‘ Is Anything Wrong With 
British Chemical Plant ?’’ at the annual dinner of the 
Association in November, and indicated the lines along which 
a closer co-operation between plant users and makers might 
be achieved with great advantage to both. The Association 
will endeavour to see that the points which the discussion 
revealed are not neglected. 

The Association has also participated in the important 
work of the Resistant Metals Committee, to which reference 
is made in the earlier notes on the Association of British 
Chemical Manufacturers. It has also become a member of 
the British Engineering Standards Association, and is giving 
continual attention to all problems of standardisation which 
are likely to be of benefit to the industry. The position is, 
therefore, satisfactory, and the Association may look forward 
with considerable confidence to increasing its,sphere of 
usefulness to its members. 


Association of Tar Distillers 

This Association has been particularly active during the 
past year in collaboration with Group V of the Association 
of British Chemical Manufacturers, under the chairmanship 
first of Dr. T. Howard Butler (William Butler and Co.), and 
later of Dr. J. H. Roelofsen (Dorman, Long and Co., Ltd.). 
The active scheme for the collection of statistics, inaugurated 
at the beginning of 1927, has continued successfully through- 
out the year, and reliable data on the activities and progress 
of the industry have thereby been collected. 


Through the Pitch Research Sub-Committee, members have 
continued their financial support of the work being carried 
on by the Department of Scientific and Industrial Research 
at the Fuel Research Station, East Greenwich. This work 
has particular reference to the use of pitch in briquette manu- 
facture, and promises to give extremely valuable results. 

Reference to the activities of the Association of Tar Dis- 
tillers in connection with the drafting of the new regulations 
for the control of pitch warts has been made above when 
dealing with the Association of British Manu- 
facturers. 
The Association of Tar Distillers is represented on the Benzole 
Specifications Committee, originated by the National Benzole 
Association, on the appropriate sub-committee of the British 
Engineering Standards Association, and on the Standardisation 
of Tar Products Tests Committee. 


Chemical 


British Disinfectant Manufacturers’ Association 

[his Association has watched the interests of its members 
both at home and abroad. It continues to do so in an active 
manner, particularly in the direction of offering guidance in 
the effective use of disinfectants in the many directions in 
which preventive and corrective application is concerned. 





. Scottish Agricultural Industries 

SCOTTISH AGRICULTURAL INDUsTRIES, LTD., was registered 
as a public company in Edinburgh on December 19, with a 
nominal capital of £1,750,000 in £1 shares. The objects are 
to acquire the whole or any portion of the shares, debentures, 
debenture stock and other interests of J. and J. Cunningham, 
Ltd., Alexander Cross and Sons, Ltd., Cross’s Chemical Co., 
Litd.. John Miller and Co., Aberdeen, Ltd., Charles Tennant 
and Co., of Carnoustie, Ltd., and Daniel Wyllie and Co., 
Ltd., and to carry on the business of manufacturers and recti- 
fiers of and dealers in sulphuric acid, superphosphate and arti- 
ficial manures and fertilisers, dealers in sulphate of ammonia, 
tar distillers, dealers in grain, hay, oil cakes, feeding stuffs 
and agricultural products of all kinds, etc. The directors are :— 
J.C. Menzies, merchant ; Sir Harry McGowan ; H. J. Mitchell, 
director, Imperial Chemical Industries, Ltd. ; J. G. Nicholson, 
director, Imperial Chemical Industries, Ltd. ; Lt.-Col. George 
P. Pollitt; A. P. Cross, director, J. and J. Cunningham, 
Ltd.; A. Cross, director, Alexander Cross and Sons, Ltd. ; 
T. Thornley, director, Alexander Cross and Sons, Ltd. ; 
J. P. Miller, director, John Miller and Co. (Aberdeen), Ltd. ; 
J. Wilson, director, Charles Tennant and Co., Ltd.; J. G. C. 
Wyllie, director, Daniel Wyllie and Co., Ltd. The secretary is 
H. W. Brown, 142, East Trinity Road, Leith, and the registered 
office, Council Chambers Building, Charlotte Street, Leith. 





Japanese Fertiliser Production 
THE following table shows the fertiliser production of the 
principal Japanese producing companies during 1927. The 
quantities are given in thousands of kwan (one thousand kwan 
equals approximately 4°133 short tons) :— 


Super- Mixed 
phosphate Fertiliser. 
PUMOM GUINONO COs cis ac ccsiwnetacenaews 1,868 441 
Nitto Sulphate Fertiliser Co. ............ 9,224 462 
Ry eee 5,187 457 
Hokuriku Artificial Fertiliser Co. ......... 4,093 388 
COUR INU ED, hes ccc s creme eas cesses 8,072 680 
Dai Nippon Artificial Fertiliser Co. ....... 77,660 31,840 
Pormosan Fertiliser Co... 6c. c ic cecee 3,999 6,980 
SG IIE I, 6 ic cee ceca desea 24,370 629 
Kami Shima Artificial Fertiliser Co. ...... 10,896 880 
Teikoku Artificial Fertiliser Co. ......... 10,167 1,030 
Sumitomo PertiliserCo. 6... si ciceewcecs 26,509 5,035 
182,051 48,825 


For the period from January to June, 1928, inclusive, the 
same companies produced 117,330,000 kwan of superphosphate, 
and sales amounted to 160,195,000 kwan. Production of 
mixed fertiliser amounted to 37,252,000 kwan. It is reported 
that while fertiliser sales for the first six months of 1928 were 
good, prices were very low, and that it is the intention of the 
Japanese fertiliser association further to curtail production. 
The new quota will be 10 per cent. lower, which will make a 
total curtailment of 30 per cent. from the 1927 production. 
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Chemical and Allied Societies: Their work during the Year 


The following notes on the work done during the year by the principal chemical and allied societies indicate the usefulness and 
variety of the functions covered by the various organisations. 


British Association of Chemists 

THE Association has made notable progress in the past year 
in almost all departments of its activity. The financial 
position is satisfactory and the surplus with every year’s 
working continues to grow. It has now reached the total of 
£248, which leaves the Association in a more satisfactory 
position than it has occupied for many years. The Council 
does not wish to accumulate large reserves, but until a surplus 
equal to one year’s income has been accumulated, every 
possible economy compatible with efficient working will be 
effected. The Unemployment Benefit Fund is also in a 
thoroughly sound condition and, if the present conditions are 
maintained, it may be possible in a year or two to increase the 
benefits. 

The remarkable reduction in the unemployment returns of 
members of the Association is in large measure due to the 
increasing efficiency of the Appointments Bureau, since the 
facilities by which members requiring employment have been 
placed in direct touch with employers have been greatly 
extended. The salaries offered have on the whole been 
satisfactory and have justified the Council’s policy and the 
hope of that policy in this direction. The Council has always 
looked unfavourably upon any policy which seemed to imply 
acceptance of the principle of the “ flat rate.’’ The result 
has been that where negotiation has been possible—and it 
has very frequently been possible—salaries very largely in 
excess of a so-called minimum salary have been obtained, and 
to the satisfaction of both parties. 

The Legal Aid Department has completed another year’s 
work without having had recourse to litigation, but this does 
not mean that its activities have decreased. On the contrary, 
the advice given upon agreements has more than doubled, 
and in all cases where members have applied for assistance 
in the matter of insufficient notice, a satisfactory settlement 
has been arrived at out of court. 

Since the last review the Chemical Practitioner has been 
published bi-monthly and has attained its seventh issue with 
the October-November issue of this year. The circulation 
has included all universities and technical schools in Great 
Britain and abroad. Apart from its use to members, it has 
proved a valuable means of publicity. 

The Association’s campaign of publicity in connection with 
the registration of chemists has not only been intensified 
but has culminated in a provisional scheme for the formation 
of a General Chemical Council. The Council would wish 
opportunity of reasserting its opinion that this cannot and 
ought not to be the affair of any one society alone. It is 
already prepared to guarantee a sum of nearly {100 towards 
the expenses of a provisional council, and it will be ready, 
probably during the course of next year, to give effect to the 
policy already outlined in No. 7 of its official organ. The 
sum is small and is intended as nothing more than a guarantee 
of good faith, but the satisfactory response to the appeal 
indicates very clearly the trend of opinion within the 
Association. 

The Association’s campaign of propaganda has been intensi- 
fied and has included during the past year many notices in 
the daily press all over the world. The Council fully appre- 
ciate the many difficulties in connection with this form of 
publicity, but remains convinced that with its many disad- 
vantages its influence is for good. The increased interest 
shown by the public in the work of the chemist is in large 
measure due to the Association’s activities in this direction. 
It is recognised as useless to expect really accurate information 
to be conveyed in this way. The aim has been rather to 
stimulate interest to a degree sufficient to encourage the 
public in an elementary study of the profession’s work. 

In general the Council view the Association’s progress with 
considerable satisfaction and look forward with confidence to 
increased activities in the coming year. 

as. ew. RR. 


The Chemical Society 

DurInG the year 1928 the Chemical Society has held 15 
ordinary scientific meetings, at which 61 papers were read 
and discussed, and has published up to the end of November 
404 papers occupying 3,093 pages, as against 386 papers and 
2,900 pages at the corresponding period in 1927. Thus the 
society continues to pursue with vigour the work for which it 
was founded in 1841, namely, ‘‘ the discussion and publication 
of new discoveries, and the interchange of valuable information 
respecting them.’’ The Abstracts ‘‘A’”’ in Pure Chemistry 
for 1928 have been published in British Chemical Abstracts 
by the Bureau of Chemical Abstracts. The Society has pub- 
lished Volume XXIV of the Annual Reports on the Progress 
of Chemistry, and has also issued a volume containing the 
Faraday Lectures delivered before the Society since the 
foundation of the Lectureship in 1868. 

In addition to the ordinary scientific meetings the Society 
has held three special lectures. The first of these was delivered 
on February 23 by Professor A. Fowler, whose subject was 
‘Spectra and Atoms.”’ On May to Sir James Walker delivered 
the ‘‘ Arrhenius Memorial Lecture,” and on November 20, 
the first of the Liversidge Lectures founded in accordance 
with the will of the late Professor Archibald Liversidge, of 
Sydney University, was delivered by Professor F. G. 
Donnan, who chose as his subject ‘‘ Physical Chemistry in 
the Service of Biology.” 

The Council still experiences difficulty in awarding grants from 
the Research Fund Account for research work, owing to the 
fact that the sum applied for continues to exceed the amount 
available for distribution. During the year, 63 candidates 
applied for £749, and grants amounting to £618 have been 
awarded. 

Fellows of the Society and members of those societies which 
contribute to the upkeep of the library continue to make 
greater use of the library. During 1927 attendances num- 
bered 8,002, and the number of books borrowed 5,480, as 
against 7,692 and 5,353 respectively the previous year. The 
library now contains some 32,000 volumes. 

The present officers of the Society are: President, J. F. 
Thorpe, C.B.E., D.Sc., F.R.S.; Treasurer, T. Slater Price, 
OB.E., DiSc., F:R:S.; Secretaties, C. S. Gibson, 0.B.E., 
M.A., M.Sc., and T. S. Moore, M.A., B.Sc. ; Foreign Secretary, 
F. G. Donnan, C.B.E., D.Sc., F.R.S.; Assistant Secretary, 
S. E. Carr, F.C.1L.S. ; Librarian, F. W. Clifford, F.L.A. ; while Dr. 
Clarence Smith is the editor, Dr. A. D. Mitchell the assistant 
editor, and Miss Le Pla, B.Sc., the indexer. The Society's 
rooms are at Burlington House, Piccadilly, London, W.1. 


Ss. E. C. 





Colour Users’ Association 

THE past year has been a period of more settled conditions in 
the dyestuffs industry, and no doubt this has been due to some 
extent to the greater confidence engendered as a result of the 
consolidation of the dyeware manufacturing interests. The 
home production and price of dyewares remain a problem 
requiring close attention, and users will surely expect satis- 
factory results in this direction from the amalgamations which 
have taken place. 

The two-times factor which is applied in determining applica- 
tions for licences on price grounds has been in operation since 
September 1, 1927, giving the British dyemakers protection 
to the extent of 100 per cent. above pre-war prices. This 
represents an index figure of 200 compared with the Board of 
Trade wholesale prices index of 137-9—conclusive evidence 
that the price users are paying for the establishment of the 
industry. 

The Dyestuffs (Import Regulation) Act expires in January, 
1931, and as suggested in the Chairman’s address to the Colour 
Users’ Association at the annual meeting on June 29 last, it 
seems desirable for the makers and users to get together to 
discuss the situation that will arise on the expiry of the Act, 
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and recommend to the Government an agreed course of action. 
A further suggestion made at that meeting is being acted upon, 
as the Dyestuffs Industry Development Committee has set in 
progress the machinery for the preparation of a report on the 


operation of the Dyestuffs Act since its initiation. It is to be 
hoped that this report will be comprehensive and instructive, 
and that the fullest possible use will be made of it. 

Much attention has been given to the question of applica- 
tions for licences on price grounds, and some modification of 
the present procedure is long overdue. It is the practice of 
the Licensing Committee to require applicants for licences on 
price grounds to furnish particulars of the foreign supplier’s 
quotation, which is then reported by the Dyestuffs Advisory 
Licensing Committee to the British makers, who are given an 
opportunity of meeting their competitor’s price down to the 
two times pre-war price if they wish to do so. This procedure, 
it is suggested, is scarcely fair to the foreign maker, whose 
quotations are simply utilised as a means of forcing down the 
British prices with little or no chance of his obtaining any 
competitive business. The danger to users lies in the infer- 
ence that the foreign makers will refuse to quote for products 
coming within this category, and the users will thus be 
deprived of all competition in this highly protected market. 
A solution of the difficulty seems a simple matter. It would be 
much more satisfactory if the foreign quotations were disclosed 
only to the chairman and neutral members of the Licensing 
Committee and that quotations from the British makers should 
also be furnished to the Committee, leaving that body to make 
the final decision as to the granting or withholding of the licence. 
Unless some such procedure as this is adopted, the users will 
continue to suffer from the absence of competitive quotations. 

A feature of the Association’s work during the year has been 
the regular monthly publication, for the use of members only, 
of a Chemical Price Bulletin, comparing the prices of British 
chemicals used in dyehouses with the prices of similar products 
on the Continent and in America, thus enabling members to 
keep a watchful eye on the price tendencies of their chemicals 
at home and abroad. 

The views of the Association on the question of the prices of 
dyewares have been stated frequently, but they should not be 
lost sight of, and they will bear repetition :— 


(1) The colour users of this country must have access to 
the best quality and range of dyestuffs, and 

(2) must be on as favourable terms as regards prices as any 
of their world competitors, the prices being such as would 
not retard the sale of their productions in overseas markets. 


The average colour user, perhaps, does not appreciate the 
vast amount of work that goes on behind the scenes, particu- 
larly in regard to licensing matters, as so much of the work is 
necessarily of such a confidential nature that it cannot be 
divulged. The Joint Technical Committee—a body of users 
and makers’ representatives—continues to perform excellent 
service to the industry, and amongst its recent activities may 
be mentioned the standardisation of vat colour pastes. Much 
difficulty has arisen in the past with regard to the comparative 
strengths of foreign pre-war and current products and British 
equivalents, in connection with applications for licences on 
price grounds, particularly in relation to the more expensive 
vat colours. To the Joint Technical Committee has been 
allotted the task of arriving at agreed standards on which the 
Licensing Committee can base their decisions, and this work 
has been performed with general satisfaction to all concerned. 

The Safeguarding of Industries Act was, of course, extended 
in 1926 for a further period of ten years, but a provision was 
inserted in the Finance Act, 1926, whereby articles included 
in the list as dutiable might be exempted by order of the 
Treasury if not manufactured in this country. Advantage 
has been taken of this provision to secure the exemption of 
oxalic acid, but as the exemption expires in December, 1928, a 
further application has been submitted, and the period of 
exemption jrom duty has been extended to December 31, 1929. 
Certain anomalies continue to be observed in the application 
of the duty—the case of formic acid being an outstanding 
example. This product, which is used in large quantities, is 
subject to the safeguarding duty, but the British output is 
not, at present, equal to the demand. The result is that 
foreign acid has to be imported to supply the deficiency, and 
owing to the duty of thirty-three and one-third per cent., the 








British user has to sutfer in competition with continental 
users, whilst no benefit is accruing to the British maker. 

Representations have been made in the proper quarter, 
however, and it is hoped this anomalous position will soon be 
remedied. 


E.G. 





The Faraday Society 

THE Society has had a very successful year. The outstanding 
feature has been the publication of the Tvansactions in regular 
monthly numbers. Until 1925 there were only three issues 
at irregular periods each year, and for the next three years 
six or eight issues were brought out each year. The result 
of the more frequent publication has been to lead to a con- 
siderable increase in the interest of the scientific public, 
throughout the world, in the activities of the Society. The 
punctual and regular publication of the Transactions has also 
led to an increase in the number of papers of a high order of 
merit which have been submitted for publication ; workers 
are undoubtedly influenced by the fact that the interval be- 
tween receipt and publication of a paper has now been reduced 
to the low average figure of eight weeks. 

A very successful general discussion on ‘‘ Homogeneous 
Catalysis ’’ was held in Cambridge in September, at which the 
attendance of overseas visitors constituted a record, there 
being no fewer than twelve, of whom three were Americans. 
The discussion proved of value in bringing together the con- 
flicting schools of thought. The papers, together with the 
full report of the verbal and other contributions to the dis- 
cussion, were published on December 1. There was published 
also during the year the report upon the important general 
discussion on ‘* Cohesion and Related Problems,’’ which was 
held in London in November, 1927. 

The Society celebrated on November 9g its Silver Jubilee. 
This took the form of a luncheon, held at Jules’ Restaurant, 
when most of the surviving past-presidents and many of the 
founders and later members met, together with representatives 
of the allied societies in Great Britain and of the more import- 
ant physico-chemical societies in foreign countries. The 
proceedings were characterised by the informality usually 
associated with the meetings of the Society. The toasts 
were few and were introduced by witty speeches, which never- 
theless bore splendid testimony to the esteem in which the 
Society is held. 

Particular attention was directed to the success which the 
Society had achieved in promoting international good-fellow- 
ship amongst physical chemists. In fact, it might almost 
be said that the Society, like the prophets, is more honoured 
abroad than at‘home. There are signs that this reproach is 
being removed, but the Society looks for a considerable 
accretion of membership of British physical chemists. After 
the luncheon the members adjourned to the Royal Institution, 
where the first Memorial Lecture in honour of the late Mr. 
F. S. Spiers, the first secretary of the Society, was delivered 
by Sir Oliver Lodge (the senior living past-president), Sir 
Robert Hadfield, who had been president for seven years 
during and after the war, taking the chair. The members 
in large measure, with their foreign guests, also took part in the 
annual chemical dinner and dance during the evening. 

On October 1 Professor T. Martin Lowry, who has almost 
since the inception of the Society been one of its most 
enthusiastic supporters, became president. He has the good 
wishes of all for a very useful term of office. 

The Society looks forward in 1929 to a year of increased 
prosperity, with the greater support of British physical chemists. 

G.S.W.M.g 


The Institute of Metals 
DuRING the past year the growth of the Institute of Metals 
has been so vigorous that the membership, for the first time, 
has topped the 2,000 mark—and this in the 20th year of the 
Institute’s existence In view of the difficult trade conditions 
prevailing in this country, it is not surprising to find that the 
majority of the 200 new members elected during 1928 are 
resident abroad. The United States has provided the largest 
number of recruits from any one country, being followed by 
Germany, Japan, Australia, Russia, Spain, and Italy in the 
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The strengthening of the international character 
now nearly one-third of the 


order named. 
of the Institute is very striking ; 
members reside abroad. 

To cope with the increased membership the Council more 
than doubled the Institute’s office accommodation early in the 
year, the new offices—including a fine library, reading room 
and council chamber—being formally opened at a “ house- 
warming ’”’ given to the members in connection with the 
spring meeting. 

At that meeting the new President, Dr. W. Rosenhain, 
F.R.S., of the National Physical Laboratory, took the chair 
for the first time ; he will be in office for two years. 

In May the Institute held its annual May lecture, which 
was given by Professor C. H. Desch, F.R.S., of Sheffield Uni- 
versity, on the subject of ‘‘ The Chemical Properties of 
Crystals.” 

At Liverpool, in September, a very successful autumn 
The 300 visiting members were received 


meeting was held. 
15 papers were discussed and many 


by the Lord Mayor ; 
works were visited. 

The six local sections of the Institute continued to do ex- 
cellent work in Birmingham, Glasgow, London, Newcastle-on- 
Tyne, Sheffield and Swansea. 

‘Two issues of the Institute’s Journal (vols. 39 and 40) 
appeared during the year and well maintained the high 
standard set by this invaluable publication. 

The activities of the Council were concentrated, during the 
closing weeks of 1928, on preparing for the Institute’s ‘* Coming- 
of-Age ’’ celebrations, which are to take place in March, 1929, 
and of which full particulars may be obtained on application 
to the Secretary, Mr. G. Shaw Scott, M.Sc., 36, Victoria Street, 
Westminster, S.W.1. 





The Institute of Chemistry 

The Institute continues to pursue the objects for which it 
was founded more than fifty years ago, and to extend and 
develop them as occasions arise. One of its chief objects, 
as stated in the Royal Charter, is to provide the Government 
and the public with the means of recognising those who have 
been properly trained and proved to be competent to practise 
chemistry as a profession. The Charter gives the Institute 
definite authority to examine, to grant certificates of com- 
petency, and to register such persons. The Régulations are 
constantly under review, and are modified from time to time 
to meet changing conditions. Thus, the Council endeavours 
to make provision for all who have undoubtedly “ made 
good ”’ as chemists to obtain admission to the membership. 

The register at present contains the names of approxi- 
mately 5,600 Fellows and Associates, and thus it will be 
seen that the more complete organisation of the profession is 
making good progress, while the Council, consisting as it does 
of chemists engaged in all branches of work, is sympathetically 
concerned, and takes action, where necessary, in all matters 
affecting the interests of the profession generally. The 
Censors, who are charged with the duty of protecting the 
honour of the profession, find in practice that the number of 
complaints in which direct disciplinary action has to be taken 
is fortunately very small; through them the Institute is 
able to protect the interests of individual members, when 
their names have been used or their qualifications have been 
exploited without their consent. 

During the year the Council has been instrumental in 
inducing firms engaged in the beet sugar industry to realise 
that the conditions affecting chemists employed in their 
factories were in several respects unsatisfactory, and these 
firms have considerably improved the conditions. Very few 
members of the Institute were concerned in this action, which 
was taken largely in the interests of younger men who are 
seeking experience, and of those who have not yet acquired 
the qualifications necessary for membership. 

The Institute has on several occasions made representations 
to Government Departments and local authorities in con- 
nection with the terms offered for public appointments. In 
some cases, it has not yet been found possible to induce the 
authorities to understand to the full the responsible nature 
of the work which chemists are called upon to do. Experience 


has shown, however, that by losing no opportunity of making 
protests, when deemed necessary, the Institute can gradually 
improve the status of the profession. 


In the early part of the year a questionnaire was issued to 


members regarding their salaries and emoluments. The 
response was rather disappointing, and, in view of the incom- 
plete returns, it was not thought advisable to publish the 
statistics. It may be said, however, that, in general, the 
Salaries offered to young chemists and graduates showed 
signs of improvement, while those earned by men approaching 
middle age were decidedly better than in 1921, when the re- 
turns to a similar questionnaire were tabulated and published. 

The Benevolent Fund has received improved’ support, 
especially in respect to the number of annual subscriptions. 

The Council has decided to devote the income from the 
bequest made by the late Sir Alexander Pedler, of which the 
value at the present time exceeds £5,000, to the foundation of 
a research Scholarship of £300 a year, for work which is needed 
in the public interest. In October, Mr. George Morrison Moir, 
A.I.C., was elected the first Pedler Research Scholar. Mr, 
Moir, a graduate of the University of New Zealand, is working 
at the National Institute for Research in Dairying, at Shinfield, 
Reading, on methods for the determination of casein, albumin, 
and globulin in milk. 

The Meldola Medal for 1917 was awarded in March to Dr. 
Juda Hirsch Quastel, A.1.C., for biochemical work undertaken 
in the University of Cambridge. 

The Sir Edward Frankland Medal and Prize for the best 
student’s essay was awarded to Mr. Malcolm Gillies of the 
University of Glasgow. 

The Streatfeild Memorial Lecture was delivered in November 
by Professor A. R. Ling, who took as his subject ‘‘ Contribu- 
tions to the History of Starch and its Transformation 
Products.” 

The Local Sections have continued to show great activity. 
Scientific papers which have been read at their meetings have 
been reported in the technical and general press, while those 
relating to matters of professional interest have been reported 
in the Journal and Proceedings of the Institute. 





The Institution of Chemical Engineers 


DURING 1928 the progress of the Institution of Chemical 
Engineers is shown in an increase in membership of 15 per 
cent. At the annual corporate meeting in March, Sir 
Alexander Gibb was unanimously re-elected president, Messrs. 
J. Arthur Reavell and W. A. S. Calder vice-presidents, and 
Professor J. W. Hinchley and Mr. F. H. Rogers respectively 
hon. secretary and hon. treasurer. The presidential address, 
delivered in March by Sir Alexander Gibb on ‘‘ The Economics 
of Power as Applied to Chemical Engineering ’’ aroused much 
interest and widespread comment. In connection with the 
annual meeting, members were pleased to welcome to London 
Dr. O. Spengler, Director of the Institut fiir Zucker-Industrie, 
who read a paper dealing with the treatment of beet sngar 
effluents. 

The Associate-Membership examination of this year was 
modified in two respects :—(1) a longer period was allotted for 
the completion of the ‘‘ Home ” paper, and (2) one of the four 
papers worked in London was devoted entirely to the prepara- 
sion of a simple working drawing. These modifications 
followed recommendations made after the 1927 examination. 

The President’s Reception, held on November 7, again 
attracted a large and distinguished gathering, some 400 
members and friends being received by Sir Alexander and 
Lady Gibb at the New Princes’ Galleries. 

Public lectures delivered in 1928 included one in October 
on ‘‘ Fluid jets and their practical applications ’’ by Professor 
A. L. Mellanby, and one in November by Dr. Paul Klein, who 
discussed, for the first time in this country, the ‘“‘ Making of 
rubber goods of latex by electro-deposition ”’ and illustrated his 
lecture by practical demonstrations of the process. 

Activities for the junior members were started during the 
year, the inaugural meeting being held on November 23. 

The two-day conference on “ Drying ’’ held in December, 
attracted large gatherings and aroused much interest. While 
it was obviously impossible to deal with the entire field of 
drying, nevertheless it is felt that the papers covered a very 
comprehensive range. 

During the year a party from the Institution (with members 
of the Society of Chemical Industry) visited Eastern Canada 
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ind the United States of America on a return visit to that 
paid by the American Institute of Chemical Engineers to this 
country in 1925. The tour, which has already been described 
in THE CHEMICAL AGE, was altogether successful, and has 
enhanced the already cordial relations existing between 
chemical engineers on both sides of the Atlantic. 


J. W.H. 





Institution of Petroleum Technologists 
\r the annual general meeting of the Institution of Petroleum 
Technologists, held in March, 1928, Mr. Alfred C. Adams 
was unanimously re-elected president for a further session, and 
Dr. A. E. Dunstan was elected an additional vice-president. 
The report of the Council showed a satisfactory state of affairs. 

At the general meetings of the Institution, papers dealing 
with various aspects of petroleum technology have been read 
and discussed and have been published in the Journal. The 
Journal has also contained a number of other papers on 
petroleum and allied subjects, together with abstracts of the 
more important articles appearing in the technical press. 

The work of the Standardisation Committee on the revision 
of ‘‘ Standard Methods of Testing Petroleum and Its Products ”’ 
has continued during the year, and it is expected that the 
new edition of the book will appear early in 1929. 

A new branch of the Institution has been founded in 
Trinidad, and the three overseas branches, Rumania, Persia 
and Trinidad, are all making excellent progress. 

The Institution has been officially represented at the compli- 
plimentary dinner to Colonel L. Pineau, Directeur de 1]’Office 
National des Combustible Liquides, Paris, at the eighth Con- 
gress de Chimie Industrielle, Strasbourg, at the Fuel Conference 
of the World Power Conference, London, and at the Second 
International Conference on Bituminous Coal, Pittsburg. 
The Institution also has representatives on various scientific 
and technical bodies. 





Society of Dyers and Colourists 

DURING the year, meetings and lectures, under the variouss 
sections of the Society, have been held in Bradford, Hudders- 
field, Manchester, London, Leicester, Nottingham and Glasgow, 
particulars of which are included in the January and November, 
1928, Journals. No further award of the Research Medal of 
the Worshipful Company of Dyers, London, has been made, 
the matter being still under adjudication. 

In connection with the ‘ Colour Index ”’ of the Society, 
the demand for this work still continues, and the Society has 
recently issued a ‘‘ Supplement ”’ which is now in circulation. 

The Committee appointed to consider ‘‘ Standardising the 
methods of testing the fastness of dyed materials’”’ have 
appointed research workers and the work is progressing very 
favourably. The Society hopes shortly to be in a position 
to publish an interim report on this subject. 

The Perkin Medal of the Society was awarded in March to 
Dr. R. E. Schmidt, for ‘“‘ Epoch making discoveries of anthra- 
quinone derivatives and dyestuffs therefrom,’’ and the Gold 
Medal of the Society was at the same time awarded to Mr. 
Ernest Hickson for ‘‘ Exceptional Services rendered to the 
Society ’’ as Chairman of the Colour Index Revision Com- 
mittee, as President and Chairman of the Publication Com- 
mittee, his services in the latter capacity having extended over 
a period of 30 years. 

jae see 


Oil and Colour Chemists’ Association 
THE Association has again to report that steady progress has 
been made during the past year. The number of members 
has increased and progress has also been made in its publica- 
tions and papers contributed. Dr. J. J. Fox, F.I.C., has 
succeeded Mr. C. A. Klein as President of the Association. 
The Research Association of British Paint, Colour and Varnish 
Manufacturers has been going steadily ahead. The Sub- 
Committee and Panels of the British Engineering Standards 
Association have published 56 specifications, and it is 
estimated that the programme will be completed on the 
publication of the sixtieth specification. The Manchester 
Section of the Association is now under the chairmanship of 
Mr. T. H. Bridge and is continuing to make steady progress. 
The annual general meeting of the Association held on May to, 


1928, was followed by a demonstration of various laboratory 
instruments. The President read his address on December 13, 
1928, the subject being ‘‘ Recent Analytical Methods.” ‘4 

The production of the section of the Annual Reports on th, 
Progress of Applied Chemistry (1927) dealing with paintse 
pigments, varnishes and resins has been undertaken by the 
following members of the Association: A. A. Drummond, 
J. Parrish and S. S. Woolf, under the editorship of the hon. 
editor of the Oil and Colour Chemists’ Association. The 
members of the Association were enabled, through the courtesy 
of Mr. T. Wilson, Deputy-Keeper of Westminster Hall, to 
inspect the historical paintings at the Houses of Parliament. 
These paintings were of particular interest to the members 
who took advantage of the invitation, as they included 
examples of all the technical processes which have been used 
in the attempt to discover the most durable method of mural 
painting under modern conditions. On the social side, the 
Association held its annual dinner at the Hotel Cecil, London, 
which was followed on this occasion by a dance. On Novem- 
ber 30, 1928, a social evening and dance was held at Ye Mecca 
Café, Ludgate Hill. 





British Chemical and Dyestuffs Traders’ Association 
Tue work of the Association during 1928 has been something 
of the nature of a record of service and benefit to the trading 
interests it represents. While the ordinary routine work 
has gone on as usual, some important matters affecting the 
merchants’ interests have been dealt with. These relate to 
difficulties with H.M. Customs. 

During the year the general bond system was introduced, 
enabling importers to clear goods immediately they are 
sampled and without waiting for the result of the “ test.” 
This new method saves anything from three to ten days or 
more of hitherto unavoidable delay at the docks. . 

Arrangements were also made whereby samples of key in- 
dustry chemicals would be imported by foreign sample post. 
Hitherto the only method was by foreign parcels post. 

The Association contested Customs authority for introducing 
Form C. 105, and after meeting the authorities, the demand for 
these certificates was withdrawn, so far as members were 
concerned. The Board of Trade have agreed to permit import 
of samples of dyestuffs without licence. 

The membership continues good, and the Association is 
in consequence well able to speak and act with authority on 
behalf of the chemical merchants of the country. The 
Secretary (Mr. O. F. C. Bromfield) completes ten years of 
service with the end of this year. 





Trona Process of Borax and Potash Production 
Tue Trona Process for manufacturing potash and borax 
by evaporation, followed by fractional crystallisation, is 
described in a beautifully produced booklet issued by the 
American Potash and Chemical Corporation, which has been 
distributed by their European agents, Clifford Christopherson 
and Co., Lloyd’s Avenue, London. The process is_ based 
upon a knowledge of the effects of temperature and concen- 
tration upon the solubilities of the various salts in Searles 
Lake. 

The brine coming from wells sunk into the main salt body is 
pumped about four miles to the plant, where it is mixed 
with various end liquors obtained in the operation of the 
process. The mixture is fed into triple effect evaporators. 
The flow of steam is counter to the flow of liquor so that the 
final evaporation is carried out at the highest temperature. 
During evaporation only the less valuable constituents of 
the liquor, consisting of sodium chloride, sulphate and car- 
bonate crystallise out and are removed and returned to the 
lake. Evaporation is continued nearly to the point where 
potassium chloride would begin to crystallise out. The hot 
concentrated liquor is then cooled to the requisite temperature 
to effect the crystallisation of a large portion of the potassium 
chloride. The crystalline ‘potassium chloride is rapidly 
removed from the bulk of the liquor by means of continuous 
settling tanks. The mother liquor is carbonated and further 
cooled to bring about the crystallisation of the larger portion 
of the borax. The products of the Trona process are sold 
under the names of Three Elephant Borax, Three Elephant 
Boracic Acid, and Trona Potash Salts. 
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From Week to Week 


TRANSPARENT PaPeER, LTD., has acquired a process for the manu- 
facture of sheet cellulose acetate. 

AN AMERICAN newspaper has been printed on paper stated to 
have been made from cornstalks. 

INDIAN INDIGO EXPORTS in October amounted to 79 cwts., com- 
pared with 68 cwts. in October of 1927 


THE VOLUME OF IMPORTS of chemicals into Italy in the first nine 
months of this year was 1,186,724 metric tons, while exports from 
the country were 174,303 metric tons 

THE FINNISH STATE Works produced, in 1927, 10,456 tons of 
93 per cent. sulphuric acid, and 19,722 tons of superphosphate, for 
the production of which most of the acid was used. 

A SIX AND A HALF MILLION DOLLAR (1,300,000) insurance scheme 
has been approved by the directors of the Eastman Kodak Co., 
of Rochester, N.Y., for their 20,000 employees at home and abroad 

AN IMPORTANT MEETING will be held on December 31 with a view 
to the formation of a Belgian cartel to deal with fertilisers. It is 
proposed that the carte] should have a capital of 75,000,000 francs 
(£428,000 


Mr. W. V. Blewett, formerly works manager of the Nobel 
Explosives chemical works at Durban, has joined the staff of Nobels 
Australia, Ltd., and is investigating the fertiliser situation in 
Australia. 


SiR Max Muspratt, on Friday, December 21, was elected chair- 
man of the Parliamentary Committee of the Liverpool City Gouncil, 
in place of the late Sir Archibald Salvidge. Sir Max is already 
chairman of the Finance Committee. 

Mr. H. G. Poote, M.Sc., of Melbourne University, has been 
appointed assistant chemist of the Waite Institute, Glen Osmond, 
Adelaide. His duties will be mainly in connection with soil in- 
vestigation in the River Murray irrigation area 


STEPS ARE BEING TAKEN by the Australian and General Asbestos 
Co., Ltd., to develop an extensive deposit of asbestos existing at 
Sherlock, West Pilbarra, Western Australia, 20 miles from the port 
of Balla Balla. The product is said to be of high quality : 

BEET SUGAR NEws.—With regard to river pollution, the Trent 
Fishery Board announces that the Colwick and Kelham beet sugar 
factories are still causing pollution,and at a meeting of the board 
Sir Albert Ball said that in view of the fact that it was possible to 
stop it, it looked as if the time had come to take action at these two 
places 

AGREEMENTS have been arrived at among European cement pro- 
ducers under which Belgian, German and Dutch cement manu- 
facturers will share the Dutch market ; while German and British 
producers have agreed not to compete in each other’s markets 
France will be given a quota for export to Germany. 

ARTIFICIAL SILK NeEws.—tThe I.G. is engaged in extending its 
artificial silk interests. Negotiations are pending with Enka. It 
is not known whether this, indicates a further approach to the 
Vereinigten Glanzstoff-Fabriken or an attempt on the part of I.G. 
to strengthen itself against the latter—Representatives of Cour- 
taulds, Ltd., are awaited in Warsaw to arrange work in connection 
with the erection of an artificial silk factory in Poland. 


Tuomas W. Warp, L1D., of Sheffield, have acquired the whole of 
the vast undertaking of the Lowmoor Ironworks, comprising the 
blast furnaces, coke and by-products plant, foundry, forge, and 
rolling mills, engineering and macadam works. The purchase 
includes the extensive estate with collieries, mineral bearing lands, 
farms, houses, etc., and the whole of the assets of the Best Yorkshire 
Iron Co., Ltd. Iron has been worked at Lowmoor for several 
centuries. 

A COMPANY with a capital of {100,000 to develop what is known 
as the paint “‘mine”’ at Bideford has been formed. Bideford 
black,’’ obtained from this mine, is a form of carbon which has 
use in rubber compounding and has been worked intermittently for 
years. The local syndicate which was investigating the possibilities 
of the material has sold its interest, the purchasers, it is believed 
being the South Wales anthracite trust, with which Lord Melchett 
is associated. Plant capable of producing 8,000 tons a year of 
Bideford black is being installed and will be working in six months. 

THE AMERICAN CHEMICAL SOCIETY’s annual summary of the out- 
standing achievements in 1928 cites the development of synthetic 
sodium nitrate by the plant at Hopewell, Virginia ; the production 
of motor fuels from coal by direct hydrogenation in Germany ; 
and also the investigation of lead tetraethyl as among the 
achievements whereby the world made a conspicuous advance in 
chemistry. The synthetic rubber problem, although advanced 
and somewhat nearer completion, is still far from being a commercial 
success ; while the Dead Sea salts project remains ‘in very much 
the same status at the beginning of 1929 as it occupied at the 
beginning of 1928.” 


FATAL INDUSTRIAL ACCIDENTS in November included three 
chemicals factories. 

THE CAPITAL of the British Cement Products and Finance C: 
is to be increased to £1,000,000. 

FROM NOW ONWARDS Courtaulds, Ltd., will refer to their artificial 
silk products as rayon, and not artificial silk. 

RECENT WILLS INCLUDE: Mr. A. Clarke, analytical chemist 
with George Bassett and Co., Ltd., confectionary manufacturers 
£5,479 (net personalty, £5,321). 

Dr. C. DreyFus announces that Mr. Theodore T. Merseles, 
president of the John Manville Co., has been elected a director of 
the Celanese Corporation of America. 

DRUGS, CHEMICALS AND PERFUMERY imported into Rhodesia in 
the first eight months of 1928 were valued at £187,000. Re-exports 
of these products were valued at £27,000. 

THE CENTENARY of the death of William Hyde Wollaston occurred 
on Saturday, December 22. He discovered the elements palladium 
and rhodium as the result of analyses of platina residues. 

Sir E. A. BROTHERTON entertained his tenants and friends of th« 
Kirton, Firby, Whitwell and Foston estates to a concert and danc« 
in Whitwell Village Hall Institute on Friday, December 21. 

DorMAN, LonG anpD Co., Ltp., of Middlesbrough, have secured 
a contract to build a new bridge over the Thames to replace that 
crossing the river immediately outside Imperial Chemical House 

Mr. J. AVERY, now in the research department of the British 
Dyestutis Corporation, Ltd., Huddersfield, has received the degree 
of Ph.D. for research work done at the University of Birmingham 


CHILEAN NITRATE OF SODA DisTRIBUTORS is the name adopted 
by an crganisation resulting from the fusion of two Hamburg 
importers of nitrate, Nordische Salpeter G.m.b.H. Gumprecht and 
Co., and Hugo Wiertz. 

WHOLESALE PRICES in currency of chemicals in certain foreign 
countries in October were as follows: Germany (1913=100) 
12773; Belgium (1914=100) 716; Italy (1913=100) 3705 
United States (1926100: prices in gold) 95°6. 


THE DIRECTORS of the British Feeding-Meals Manufacturing Co 
state, with reference to the new fish meal plant at Stratford, that 
the guarantees as to capacity given by the maker have been exceeded. 
Fuel consumption has been reduced by 60 per cent. 


TWO WORKMEN, one of whom died, were overcome by fumes 
while engaged in lining tanks with rubber in the glycerin department 
of Lever Brothers’ works at Port Sunlight, on Friday, December 21. 
The tank in which operations were in progress was about Io feet 
square, and a solution of benzine and rubber is stated to have been 
used. 

IN CONNECTION with the proposed fusion of interests between 
the International Nickel Co. of Canada, Ltd., and the Mond Nickel 
Co., Ltd., it is announced that Mr. Emile Mond has resigned from 
his position as deputy-chairman of the Mond Nickel Co., but, at the 
request of his colleagues, has agreed to retain his seat on the board 
of that company. 


A CENTRAL DEPOT for the examination of milk and the establish- 
ment of an average quality was advocated by Mr. H. T. Cranfield 
(advisory chemist, Loughborough) at a meeting of the Poulton 
branch of the National Farmers’ Union on Monday, December 17 
The public, he said, paid a more or less uniform price for milk and 
was entitled to a more or less uniform product. 


SOME CONCLUSIONS reached after three years’ research on the 
discolouration of cheese were described by Professor Leitch, of the 
West of Scotland Institute of Agriculture, on December 20, at 
Castle Douglas. He was able to say that the agent was biological 
although in their present state of knowledge they could not say 
what organism caused the discolouration. Pasteurisation of milk 
would delay or prevent the discolouration. 


Dr. C. Kraucu, at the second International Conference on Bitum 
inous Coal, held recently at Pittsburgh, described the results obtained 
by the I.G. on the hydrogenation of solidfuel. At Leuna the annua! 
output of synthetic motor spirit would by the end of 1929 hav: 
reached 250,000 tons. Hydrogenation had proved to be a means of 
desulphurising mineral oil, and by arrangement with the Standard 
Oil Co. this was to be introduced into American refinery practice 
At some future date such a process might be of decisive importance 
in refining oil from English shales rich in sulphur. Dr. Krauch 
advanced a new theory that petroleum resulted from the hydro 
genation of vegetable remains. 

Obituary 

Dr. ANDREW M’MILLIAN, lecturer in analytical chemistry at 
Glasgow University, on Wednesday, December 19. 

Director Fritz KucuHter, of the I.G. Farbenindustrie A.-G 
on December 13. He was formerly connected with the Chemische 


Fabriken vorm. Weiler-ter Meer. 
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thoroughly Water Cooled. 





Economies of Floor Space and Efficiency 
of Operation are secured. There are 
no submerged joints. 


In this System an intimate contact of 
the gas with the liquid is secured by 
means of the liquid curtain formed 
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Patent Literature 


The following information is prepared from published Patent Specifications and from the Illustrated Official Journal (Patents) 


by permission of the Controller to H.M. Stationery Office. 


Printed copies of full Patent Specifications accepted may be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2, at \s. each. 


Abstracts of Complete Specifications 
300,940. O- AND ~-XYLENES, MANUFACTURE OF. A Carp- 
mael, London. From I.G. Farbenindustrie Akt.-Ges., 
Frankfort-on-Main, Germany. Application date, August 
20, 1927. 

Toluene is treated with formaldehyde or substances yielding 
it in the presence of hydrochloric acid and a condensing agent 
such as chloride of zinc, tin, aluminium or iron. A good yield 
is obtained of o- and p- xylyl chlorides, and these are converted 
into the corresponding o- and p-xylenes by chemical, electroly- 
tic. or catalytic reduction with hydrogen. The separation 
and purification of the o- and p-xylenes can be effected by 
fractional distillation or by sulphonation, since o-xylene is 
much more readily sulphonated than p-xylene. These sul- 
phonic acids are then hydrolysed. Examples are given. 


301,000. ALCOHOLS, MANUFACTURE OF. J. Y. Johnson: 
London. From I.G. Farbenindustrie Akt.-Ges., Frank- 
fort-on-Main, Germany. Application date, June 18, 
1927. 


The products of destructive hydrogenation of mineral oils, 
coal, or their extraction, distillation, or conversion products, 
are subjected to a preliminary dehydrogenation, splitting, or 
cracking treatment and are then converted into alcohols by 
adding on water to the double bonds. This is effected by 
adding sulphuric acid, and then hydrolysing the resulting 
compound. An example is given of the treatment of the 
gas mixture obtained in the destructive hydrogenation of coal, 
to obtain isopropyl alcohol and butyl alcohol. 


301,009. HALOGENATED HyDROCARBON PRODUCTS AND AN- 
ALOGOUS SUBSTANCES, PRODUCTION OF. J. Y. Johnson, 
London. From 1.G. Farbenindustrie Akt.-Ges., Frankfort- 
on-Main, Germany. Application date, June 18, 1927. 

Products obtained by the destructive hydrogenation of 
mineral oils, coal, or their extraction, distill-7t'on, or conversion 
products are converted into halogenated nydrocarbons, 2.e., 
halogen hydrins, nitriles or isonitriles, or halogenated acid 
chlorides by adding on halogen, hydrogen halides, hypo- 
halogenous acids, hydrocyanic acid, or phosgene, to the double 
bonds. Treatment with halogens may be effected in the pres- 
ence of catalysts such as active charcoal, antimony penta- 
chloride, or ferric chloride, and substances capable of trans- 
ferring halogen such as phosphorus or iodine may be employed. 
High temperatures such as 400°—500° C. may be employed, 
in which case the catalyst may be iron oxide, aluminium or 
anhydrous aluminium chloride. The products of destructive 
hydrogenation may be subjected to a preliminary dehydro- 
genation, splitting, or cracking treatment. 

301,130. RECOVERY OF OILs OF- HIGH BOILING POINT FROM 
THE RESIDUES OF MINERAL OILS, TaR O1Ls, Etc. J. Y. 
Johnson, London. From I.G. Farbenindustrie Akt.- 
Ges., Frankfort-on-Main, Germany. Application date, 
September 5, 1927. 

The losses which occur in the distillation of liquid or solid 
residues of mineral oils, tar oils, destructive hydrogenation 
products, etc., are avoided by introducing into them at tem- 
peratures above 300° C., and at reduced pressures, gases or 
vapours which contain lower boiling liquids such as water, 
benzene, toluene, alcohol, benzine, preferably in the state 
of mist. A current of gas containing mist may be ob- 
tained by cooling the mixture of gas and vapour so that 
part of the vapour condenses to a fine mist. Examples are 
given of the treatment of the crude oil residue and a distillation 
residue of the destructive hydrogenation product of lignite, 
these viscous products being distilled without loss. 


301,175. Azo DyEsTUFFS, MANUFACTURE OF. O. Y. Imray, 
London. From I.G. Farbenindustrie Akt.-Ges., Frank- 
fort-on-Main, Germany. Application date, October 28, 
1927. 

These azo dyestuffs are obtained by the combination of 
aromatic diazo compounds with 2:6-naphthol-carboxylic 


acid. Examples are given of the combination of 2:6-naphthol- 
carboxylic acid with diazotised aniline, parachloraniline- 
ortho-sulphonic acid, paranitro-ortho-amino-phenol, and ortho- 
nitro-ortho-aminophenol-parasulphonic acid. The products 
are red to brown powders soluble in concentrated sulphuric 
acid to a reddish solution. Wool is dyed red to brown, turning 
blue to black on after-chroming. 


301,193. TRIARYL METHANE DyEs, PROCESS FOR PREPARING. 
British Dyestufis Corporation, Ltd., Hexagon House, 
Blackley, Manchester, F. W. Linch, and E. H. Rodd, 
Crumpsall Vale Chemical Works, Blackley, Manchester. 
Application date, November 17, 1927. 

Specification No. 272,321 (See THE CHEMICAL AGE, Vol. 
XVII, p. 85) describes the production of carbinols of the 
triaryl-methane series by condensing sodium derivatives of 
tetra-alkyl-diamino-benzophenones with aromatic chloro 
compounds at 85°—r100° C., using toluene as a solvent, but 
under these conditions, by-products such as diaryl-benzyl- 
carbinols are also formed. It is now found that the con- 
densation proceeds equally well at 60° C., employing benzene 
as a solvent, and a smaller quantity of by-products is formed. 
An example is given of the condensation of Michler’s ketone 
with 4-chloro-m-xylene, and other chloro compounds can be 
treated in a similar manner. 

301,197. Vat DyEsTUFFS, MANUFACTURE OF. J. Y. Johnson, 
London. From I.G. Farbenindustrie Akt.-Ges., Frank- 
fort-on-Main, Germany. Application date, November 21, 
1927. Addition to 289,980. 

Specification No. 289,980 (See THE CHEMICAL AGE, Vol. 
XVIII, p. 554), describes the production of vat dyestuffs 
by fusing a Bz2-amino-benzanthrone with caustic alkali under 
mild conditions. This treatment may now be applied to 
other amino benzanthrones in which the amino group is 
situated in that benzene nucleus of the fundamental anthra- 
quinone, which is not linked with the engrafted benzene 
nucleus, 7.¢., the 5-, 6-, 7-, or 8-amino benzanthrones. Differ- 
ent dyestuffs are obtained according to the conditions of 
working, e.g., by employing an alcoholic caustic alkali melt, 
or by varying the temperature of proportion of the reacting 
substances. Examples are given of the treatment of these 
amino-benzanthrones by fusing with caustic alkali, and the 
dyestuffs obtained are described. 

301,210. TREATING CALCIUM COMPOUNDS WITH SULPHURIC 
Actp oR ITs SaLts. J. Y. Johnson, London. From 
I.G. Farbenindustrie Akt.-Ges, Frankfort-on-Main, Ger- 
many. Application dates, December 5, 1927 and March 19, 
1928. 

In the treatment of calcium compounds with sulphuric 
acid or sulphates, the gypsum obtained may be in a muci- 
lageous form, which is difficult to separate from the liquid. 
In this invention, the gypsum is obtained in a granular form 
by adding to the reaction mixture small amounts of meta- 
phosphoric acid, or its salts which are soluble in the reaction 
mixture. The amount of metaphosphoric acid necessary 
varies from o-3 per cent. to Io per cent., according to the 
materials treated. The mother liquor can be employed as the 
source of metaphosphoric acid after removal of precipitated 
calcium sulphate. The process is applicable to the double 
decomposition between calcium sulphate and calcium nitrate 
to obtain potassium nitrate, or to the treatment of phosphate 
rock with sulphuric acid or acid salts to obtain phosphoric 
acid or its acid salts. Examples are given. 

Notr.—Abstracts of the following specifications which are 
now accepted, appeared in THE CHEMICAL AGE when they 
became open to inspection under the International Convention— 
275,670 (1.G. Farbenindustrie Akt.- Ges.) relating to obtaining 
hydrocarbons by destructive hydrogenation, see Vol. XVII, 
Pp. 352; 276,692 (I.G. Farbenindustrie Akt.-Ges.) relating to 
monobenzoyldiamino-anthraquinones, see Vol. XVII, p. 445; 
279,884 (Schering Kahlbaum Akt.-Ges.) relating to higher 
alkylated guanidine derivatives, see Vol. XVIII, p. 35; 
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282,011 (Naugatuck Chemical Co.) relating to treatment of 
rubber latex, see Vol. XVIII, p. 150; 282,375 (I.G. Farben- 
industrie Akt.-Ges.) relating to alkyl pyrazolanthrones, see 
Vol. XVIII, p. 183 ; 284,678 (P. L. Hulin) relating to electro- 
lytic production of light metals, see Vol. XVIII, p. 39 (Metal- 
lurgical Section) ; 286,282 (N. Caro and A. R. Frank) relating 
to alkaline nitrogenous fertilisers, see Vol. XVIII, p. 440; 
286,708 (Selden Co.) relating to the contact sulphuric acid 
process, see Vol. XVIII, p. 463 ; 293,438 (R. Ludecke) relating 
to trimethylamine glycol monoborate, see Vol. XIX, p. 243: 
293,301 (Gasverarbeitungsges.) relating to drying gases for 
ammonia synthesis, see Vol. XIX, p. 219; 295,587 (I.G. 
Farbenindustrie Akt.-Ges.) relating to destructive hydro- 
genation of carbonaceous materials, see Vol. XIX, p. 369; 
296,373 (I.G. Farbenindustrie Akt.-Ges.) relating to vat dye- 
stufts of the anthanthrone series, see Vol. XIX, p. 441; 
296,782 (Schering Kahlbaum Akt.-Ges.) relating to isothiourea 
ethers, see Vol. XIX, p. 466. 


International Specifications not yet Accepted 
200,064. DIMETHYL, METHYLENE AND CHLORMETHYL SUL®* 

PHATES ; CHLORMETHYL SULPHATE CHLORIDE ; DICHLOR- 

DIMETHYL ETHER. K. Fuchs, 78, Schottenfeldgasse 

Vienna, and E. Katscher, 18, Meytensgasse, Vienna. 

International Convention date, October 21, 1927. 

Formaldehyde and its polymers are treated with halogen 

sulphonic acid, or its salts, esters, or components. The same 
treatment may be applied to “functional derivatives’”’ of 
formaldehyde—1.e., substances containing CH, not directly 
combined with carbon, such as methylene ether, dichlor- 
dimethyl ether, methylene esters, and Schiff’s bases of formal- 
dehyde. Several examples are given of the treatment of 
paraformaldehyde with chlorsulphonic acid under various 
conditions, and also the treatment of dichlor-dimethyl sul- 
phate, methylene sulphate, dichlor-dimethyl ether, and 
methylene chloride with chlorsulphonic acid. 


299,302. PuRIFYING Gas. C. J. Hansen, 33, Trappenberg- 
strasse, Essen, Germany. (Assignee of H. Koppers 
Akt.-Ges., 948, Postfach, Essen,Germany.) International 


Convention date, October 22, 1927. 

Ammonia aud sulphuretted hydrogen are removed from 
gases by scrubbing with a solution of iron and oxy compounds 
of sulphur. The liquor is regenerated by adding sulphurous 
acid. 


LEAD PEROXIDE. 
Siemensstadt, Berlin. 
October 22, 1927. 

Anfalkaline solution of a lead salt is electrolysed to obtain 
lead peroxide, an organic compound of one of the following 
classes being added to the liquid : (1) hydrocarbon compounds 
qcontaining oxy groups, ¢.g., phenol, resorcin, hydroquinone, 
pyrogallol, tannin, phloroglucine, glycerine, sugar or fluores- 
cein; (2) organic acids without oxy groups such as acetic 
acid or succinic acid; (3) carbon-nitrogen compounds such 
as dimethyl-glyoxime, alizarine-bordeaux, rhodanide, and 
cyanides. 


209,306 Siemens and Halske Akt.-Ges., 


International Convention date, 


299,319. CHLORACETALDEHYDE. I.G. Farbenindustrie Akt.- 
Ges., Frankfort-on-Main, Germany. International Con- 
vention date, October 22, 1927. : : 

Chlorine gas and vinyl chloride are introduced into water, 
without a catalyst, at o-40° C. to obtain chloracetaldehyde. 

A neutral gas is preferably added also, to assist in mixing, 

and light should be excluded. 

299,327. DyESTUFF INTERMEDIATES. I.G. 
Akt.-Ges., Frankfort-on-Main, Germany 
Convention date, October 22, 1927. 


Farbenindustrie 
International 


Primary aromatic amines having a free para position are 
treated to obtain halogen aryl-thioglycollic acids by introduc- 
ing a sulphocyano group into this position by treating with 
an inorganic sulphocyanate and a halogen, saponifying the 
sulphocyano group to form a mercapto group, converting 
the latter by condensation with chloracetic acid into a thio- 
glycollic acid group, and replacing the amino group by halogen 
by Sandmeyer’s reaction. Examples are given of the treat- 
ment of m-toluidine, 1-methyl-2-amino-4-chlorbenzene, and 
p-xylidine. 


299,330. ACETONE. Consortium fiir Electrochemische In- 
dustrie Ges., 20, Zielstattstrasse, Munich, Germany. 


International Convention date, October 22, 1927. 
Acetone is obtained by passing acetic acid vapour over a 
heated catalyst in apparatus of copper, ferrosilicon, or steels 
rich in chromium and nickel, at 400°—-550° C. 


299,331. Dyers. Soc. of Chemical Industry in Basle, Switzer- 
land. International Convention date, October 22, 1927. 
Azo dyes and intermediates containing at least one cyanuric 
ring and at least one thiazole ring are obtained by condensing 
a cyanuric halide with compounds at least one of which 
contains a thiazole, or by coupling a diazo component with a 
coupling component so selected that one contains at least one 
cyanuric ring and the other at least one thiazole ring. A large 
number of examples are given. 


299,332. Dyers. I.G. Farbenindustrie Akt.-Ges., Frankfort- 
on-Main, Germany. International Convention date, 
October 21, 1927. 

Azo dyes are obtained by coupling a diazotized 2:3-amino- 
naphthoic ester or a substitution product with a naphthol or 
with an arylide of 2:3-oxynaphthoic acid or a substitution 
product. 

299,373. HyDROGENATING POLYHYDROXY CoMPOUNDs. I.G. 
Farbenindustrie Akt.-Ges., Frankfort-on-Main, Germany. 
International Convention date, October 24, 1927. 

The process is for treating sugars, starch, cellulose, glycerin, 
glucosans, polyhydroxy acids, and cyclic substances. The 
hydrogenation is effected at a pressure of 70-100 atmospheres 
and temperature of 190-300° C. in the presence of catalysts 
of the iron and platinum groups, copper, silver, gold or tungstic 
acid. Examples are given of the production of dihydroxy- 
propane from glycerin, and of the treatment of dextrose, sugar, 
cellulose, etc. 

299,419. PurRiryinG ARoMATIC CompounpDs. Selden Co., 
McCartney Street, Pittsburg, U.S.A. (Assignees of A. O. 
Jaeger, 9, North Grandview Avenue, Crafton, Pa., U.S.A.) 
International Convention date, Octover 26, 1927. 

Hydrocarbons such as anthracene, naphthalene, and benzene- 
containing light oils are purified by partly oxidising the vapour 
with a limited quantity of oxygen in the presence of catalysts, 
to destroy the impurities. A very large number of catalysts 
is described. 


299,425. Hyprocarspons. J. Ylla-Conte, 49, Ronda San 
Antonio, Barcelona, Spain. International Convention 
date, October 26, 1927. 
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299,425 


The apparatus is for producing benzene by condensation 
of acetylene. The reaction vessel I is heated by flues 2, 4, 5, 
receiving hot gases from a furnace 3. Acetylene is supplied 
at 6 and circulates through the vessel 1 to the outlet 7, leading 
to a condenser 8. The residual gas passes back through a 
pipe 10. The acetylene is circulated through the vessel 1 
by a fan 14. Es 
299,445. ALKALI IopaTEes. I.G. Farbenindustrie Akt.-Ges., 

Frankfort-on-Main, Germany. International Convention 
date, October 28, 1927. Addition to 290,749. 


Specification 290,749 (See THE CHEMICAL AGE, Vol. XVIII, 
p. 580) describes the production of alkali iodates by treating 
alkali iodides with oxygen in the presence of an alkali hydrox- 
In this invention, an oxide or hydroxide of an earth 


ide. 
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DE LAVAL INDUSTRIAL 
CENTRIFUGAL SEPARATORS 


Special Types of De Laval Centrifuges are now manufactured 
to meet the various requirements in all fields where it is 
required to effect 


THE SEPARATION OF 
TWO LIQUIDS, CLARI- 
FICATION OF LIQUIDS 
OR BREAKING OF EMULSIONS 


The illustration to the right shows a totally 
enclosed 2,000 gallon per hour Separator fitted 
with automatic forced feed lubrication, for 
the separation of two liquids. 
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Below is shown a totally enclosed 1,000 gallon 
per hour Clarifier fitted with ball bearings 
and with"gas-tight cover, suitable for handling 
extremely volatile liquids. 





If you have problems involving any 
of’the operations referred to above, we 
are always pleased to co-operate with you 
and to place our extensive experience 
and the services of our Laboratories at 
your disposal. We are also willing to 
send machines on trial without any 
obligation to purchase. 


COMPLETE SATISFACTION IS BEING 
GIVEN DAILY by over 15,000 DE LAVALS 


Standard and special types of machines can be 
supplied for belt drive, electric drive or as 
complete portable equipments with capacities 
ranging from 20 to 2,500 gallons per hour. 


ALFA-LAVAL COMPANY LTD. 


34, GROSVENOR ROAD, LONDON, S.W.1 
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metal or heavy metal may also be added, e.g., bismuth oxide. 

The iodate may be decomposed again to obtain oxygen. 

299,473. Dyes. I.G. Farbenindustrie Akt.-Ges., Frankfort- 
on-Main, Germany. International Convention date, 
October 28, 1927. 

Leuco compounds of the triarylemethane series are dissolved 
in pyridine or quinoline, and oxidised in the presence of a 
copper salt, and with water or an alcohol as a diluent. 
examples are given 


Some 


Specifications Accepted with Date of Application 


288,214. Dyestuffs, Manufacture of. I.G. Farbenindustrie Akt.- 
Ges. April 4, 1927. 
288,266. Copper- and zinc-containing ores, Process for working up. 


Metallbank und Metallurgische Ges. Akt.-Ges. April 7, 1927. 

288,549. Carboxylis acid anhydrides, Manufacture of. Consortium 
fiir Electrochemische Industrie Ges. April 11, 1927. 

297,096. Obtaining iron from ores. Vereinigte Stahlwerke Akt.- 
Ges. September 16, 1927. 

300,164. Purification of metals. 

7, 1927. 

301,553. Tin or arsenic from ores and the like, Extraction of 
H. L. Sulman and H. F. K. Picard. June 13, 1927. 

301,764. Carbonic acid, Process and device for fully utilising. 
H. Dehottay. August 30, 1927. 

301,769. Dyestuffs, Production of. 
Scottish Dyes, Ltd. 


British Maxium, Ltd., November 


L. J. Hooley, J. Thomas, and 
June I, 1927. 


301,772. Azo-dyestuffs containing chromium, Manufacture of. 
O. Y. Imray. (Soc. of Chemical Industry in Basle.) August 4, 
1927. 

301,775. Gases rich in olefines, Production of—from bituminous 


coals, and apparatus therefor. J. Y. Johnson. 
industrie, Akt.-Ges.) September 1, 1927. 

301,778. Metal carbonyls, Production of. 
Farbenindustrie Akt.-Ges.) September 5, 1927. 

301,853. Catalysts for the oxidation of gases with air or oxygen, 
Manufacture of. B. Lambert and National Processes, Ltd. 
September 6, 1927. 

301,946. Soluble products, Recovery of—from coal and the like. 
J. Y. Johnson. (J.G. Farbenindustrie Akt.-Ges.) September 1, 
1927. 

301,947 “" Ethers of 6: 8-dioxy-quinoline, Process for the manufac- 
ture of. A. Carpmael. (J.G. Farbenindustrie Akt.-Ges.) 
September 1, 1927. 

301,949. Hydrocarbons, 


September 7, 1927. 


(1.G. Farben- 


J. Y. Johnson. (J.G. 


Manufacture of. J. A. A. Zacon. 


301,955. Petroleum hydrocarbons, Purification of. A.C. Bloxam. 
(Allgemeine Ges. fiir Chemische Industrie.) September 9, 1927. 
301,956. Amino-alkyl ethers of oximes and their salts, Process for 


the manufacture of. Farbenindustrie 
A kt.-Ges.) 


301,900. 


A. Carpmael. 
September 9, 1927. 
Catalytic conversion of hydrocarbons, 


(.G. 


Apparatus for. 


J. Y. Johnson. (I.G. Farbenindustrie Akt.-Ges.) September 
I5, 1927. 

302,041. Water soluble esters of dicarboxylic acids, Manufacture 
of. J. ¥Y. Johnson. (/.G. Farbenindustrie Akt.-Ges.) Novem- 
ber 28, 1927. 

302,087. Producing metals or alloys together with refractory 


materials. T. R. Haglund. February 18, 1928. 

302,129. Ammonium vanadate and vanadium pentoxide, Manu- 
facture of. J. A. Weil, H. Rawlinson, and Imperial Chemica 
Industries, Ltd. July 3, 1928. 





297,416. Phosphorus or phosphoric acid and binding agents having 
latent hydraulic properties, Production of. I.G. Farbenindustrie 
Akt.-Ges. September 21, 1927. 

Terms of Nickel Fusion 
Statement by Lord Melchett 
Lorp MELCHETT has issued the following announcement : 


‘A provisional agreement has been signed between the 
International Nickel Co. of Canada., Ltd., and myself and 
two other directors of the Mond Nickel Co., Ltd., under which 
the International Nickel Co., of Canada, Ltd., offer to ex- 
change the preference shares in the Mond Nickel Co., Ltd., 
for preferred stock in International Nickel Co. of Canada, 
Ltd., and the ordinary shares of the Mond Nickel Co., Ltd., 
for ordinary shares, of no par value, in the International 
Nickel Co. of Canada, Ltd. It is intended to issue to the 
shareholders of the Mond Nickel Co. on December 28, 
1928, a circular containing all the relative information con- 
cerning this transaction, and the necessary documents to 
enable them to execute transfers for exchange. 

‘“] have read in various papers some criticism regarding 


delay in making an announcement, after my return from 
America, upon the negotiations on this matter. I should like 
to draw attention to the fact that it is less than two months 
since the first statement was issued in New York. In view 
of the fact that the transaction involved companies situated 
in three different countries, with different legislations, and with 
different Company Laws, and as the transaction was one of 
great complexity, as well as of very great magnitude, it is 
remarkable that it has been carried to its present stage in so 
short atime. I doubt whether it is realised that the capital 
involved in this transaction, at present market prices of the 
shares, is in the neighbourhood of £120 million. It was impos- 
sible to make an announcement which would not be premature 
and probably misleading until the actual terms had been de- 
finitely settled, which was the case only yesterday. 

‘“ The new company will be a Canadian company registered 
in Toronto, Ontario, and its main properties are situated in that 
province of the Dominion. The Canadian Company Law 
is based on British Company Law, and both in interpretation 
in the Courts follow British practice. I would like to em- 
phasise this to British shareholders, as it goes to show them 
that as far as the rights of shareholders are concerned, the 
alteration of this seat of registration does not alter the legal 
practice to which they are accustomed. 

Terms of Exchange 

“The terms of exchange offered are as follows: For each 
7 per cent. preference share held by shareholders in the Mond 
Nickel Co., Ltd., they will receive a 7 per cent. preferred stock 
in the International Nickel Co. of Canada, Ltd., and the holders 
of the first preference shares of the Mond Nickel Co., Ltd., 
will receive, in addition, a cash payment of 2s. 6d. per share, 
on account of the higher value attaching to that share, by 
reason of the fact that holders are entitled, in a winding-up, 
to a sum of 30s. for every £1 paid. For each ordinary share 
of ros. in the Mond Nickel Co., Ltd., holders will receive one 
share of no par value in the fully-paid common stock of 
International Nickel Co. of Canada, Ltd. 

‘“ The future conduct of the business will be carried on by 
an advisory committee and a board of directors. Owing to 
the board of the company having, necessarily, to function 
in Canada, it was impossible for me to take a very active 
part on that side, but I shall, through my position as chairman 
of the advisory committee, continue to look after the organisa- 
tion of the company and the interests of the shareholdcrs. 
Of the advisory committee, the names and activities of myself, 
Lord Weir and Sir Harry McGowan, are so well known that 
I need not say anything further about them. The remainder 
are Mr. Charles Hayden, a director of a large number of very 
important mining enterprises, one of the best-known business 
men in New York; Mr. Robert C. Stanley, who has been 
largely concerned in directing the nickel industry for many 
years. Mr. Stanley will continue to act in his old executive 
position; Mr. J. W. McConnell, one of the biggest indus- 
trialists in Montreal and a director of the Bank of Montreal ; 
and Mr. James A. Richardson, of Winnipeg, also one of the 
leading industrialists in Canada. I want to emphasise the 
fact that of the advisory committee, there are three British 
and two British Dominion citizens out of seven. 

‘The Board of Directors of the Canadian company will 
be constituted as follows: Mr. C. Hayden (chairman) ; 
Mr. R. C. Stanley (president); Lord Melchett; Mr. J. L. 
Ashley; Mr. J. P. Bickell; Mr. W. N. Cromwell; Mr. 
D. O. Evans; Mr. R. Halladay; Mr. J. W. McConnell ; 
Sir Harry McGowan; Mr. R. L. Mond; Mr. Britton Osler, 
K.C,; Mr. J, A. Richardson; Mr. A. V. Stout; Lord Weir ; 
Mr. J. L. Agnew; Mr. W. E. Corey; Mr. J. F. Dulles; Mr 
W. T. Graham; Mr. W. J. Hutchinson; Mr. W. W. Mein: 
The Hon. Henry Mond; Mr. T. Morrison; Mr. S. Prosser ; 
and Mr. G. B. Shipley.” 





Unemployment in the Chemical Industry 
THE NUMBERS OF INSURED PERSONS recorded as unemployed on 
November 26 in the chemical industry in Great Britain and Northern 
Ireland, were as follows: Chemicals manufacture, 6,522 (males 
5,760, females 762); explosives manufacture, 1,104 (males 724 
females 380); paint, varnish, red and white lead manufacture 
866 (males 711, females 155); oil, grease, glue, ink and soap 


manufacture, 4,611 (males 3,743, females 868). 
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Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
rest onsible for any errors that may occur. 


London Gazette, &c. 


Companies Winding Up Voluntarily 

HENRY HODDER AND CO., LTD. (C.W.U.V., 29/12/28). 
\t an extraordinary general meeting of the members of the 
above-named company, duly convened and held at 5, Nelson 
Street, Bristol, on Friday, November 30, the following Special 
Resolution was duly passed; and at a subsequent extra- 
ordinary general meeting of the members of the said company 
also duly convened, and held at the same place on Monday, 
December 17, the following Special Resolution was duly 
confirmed: ‘‘ That the company be wound up voluntarily, 
and that Edmund Carpenter, of 5, Nelson Street, Bristol, be 
and he is hereby appointed liquidator for the purpose of such 
winding-up.’ 

NORTH BRITISH AND HAWKES BAY FREEZING 
CO. LTD. (C.W.U.V. 29/12/28.) At an extraordinary general 
meeting of the above-named company held at the registered 

tice of the company, 142, St. Vincent Street, Glasgow, on 
luesday, November 20, 1928, the following special resolution 
was duly passed, and at a subsequent extraordinary general 
meeting, on Thursday, December 6, the said special resolution 
was duly confirmed, viz “ That the company be wound up 
voluntarily, and that David Johnstone Smith, C.A., 142, 
St. Vincent Street, Glasgow, be and is hereby appointed 
liquidator for the purposes of such winding up. Meeting of 
creditors at the office of the liquidator, 142, St. Vincent Street, 
Glasgow, on Friday, December 21, 1928, at 10.30 a.m. The 
creditors of the company will be paid in full. 

THOMPSON AND CAPPER, LTD. (C.W.U.V., 29/12/28.) 
At Extraordinary General Meetings of the above company, 
duly convened, and held respectively on November 27 and 
December 18, the subjoined Special Resolution was duly 
passed and confirmed :— 

‘‘ That the company be wound up voluntarily, and that Mr. 
George Leather, of Messrs. Harmood Banner and Son, 24, 
North John Street, Liverpool, be appointed liquidator for the 
purposes of such winding-up.”’ 





New Companies Registered 

BIDEFORD BLACK, LTD., 24, St. Mary Axe, London, 
E.C.3, registered as a ‘‘ public’? company on December 20. 
Nom. capital, {100,000 in 5s. shares. To acquire the business 
of mineral black manufacturers carried on by Devon Anthra- 
cite Ltd., at Bideford, to search for, get, work, make marketable 
and deal in mineral black, anthracite carbon, coal, oil, chemi- 
cal substances, mineral dyes, clay and other substances, or 
products, etc. The purchase consideration is £65,000 (£15,000 
in cash and £50,000 in shares.) The company is also to satisfy 
liabilities amounting to £15,000. Directors: Lt.-Gen. Sir 
Richard Wapshare, W. L. Nickels, A. L. Broderick, T. Thorn- 
ton 

THE HUMBER OIL STORAGE CO., LTD.—Registered 
‘private’ company on December 20. Nom. capital, 
{65,000 in /1 shares. To carry on the business of storers, 
dealers, shippers, suppliers, distributors, producers and 
refiners of oils and spirits of all kinds, products of coal, tar and 
other substances, etc., to acquire the undertaking carried on 
at Kellingholme, Lincs., by Major and Co., Ltd., and Ellison 
and Mitchell, Ltd., and to adopt an agreement with the above 
and the liquidators thereof and Henry Ellison, Ltd. Directors : 
J. L. Major, 12, Norfolk Street, Strand, London, W.C.2 ; 
H. Ellison, Brookleigh, Calverley, near Leeds ; E. Hotham ; 
I. Ellison 

THE MARB-L-COTE DISTRIBUTING CORPORATION, 
LLTD.—-Registered as a ‘“‘ public ’’ Company on December 19. 
Nom. capital, £250,000 in 1,125,000 ordinary shares of 4s. 
each, and 500,000 deferred shares of 1s. each. The objects 
are to adopt an agreement with the Marb-L-Cote Manufactur- 
ing Co. (Great Britain), Ltd., and to carry on the business of 
manufacturers of and dealers in plastic and other paints and 
products, lacquers, chemical, industrial and other preparations, 
compounds, cements, lubricants, oils, pigments, varnishes and 
the like \ subscriber: A. J. Hook, 70, Holmwood Road, 
Seven Kings, Essex. 


asa 


partnership profits. 


Company News 


YORKSHIRE DYEWARE AND CHEMICAL Co.—-An_ interim 
dividend at the rate of 5 per cent. per annum, less tax, is 
announced, payable on January 1. 

EXPLOSIVES AND CHEMICAL PropuctTs.—A dividend of 
84 per cent., free of tax, has been declared, payable on the 
ordinary share capital for the year ended June 30, 1928, in 
proportion to amounts paid up at that date. 

CaPpE AsBEsTos Co.—The 5 per cent. cumulative preference 
dividend (less income-tax) on the preference shares and a 
5 per cent. interim dividend (less income-tax) on the ordinary 
and preference shares have been declared by the board for 
the year ending December 31, 1928. 





Market Reports 


OwINnG to the intervention of the Christmas holidays no 
market reports are available for publication this week. 





Colour, Chemical, and Dye Merchant’s Affairs 
UNDER a receiving order made against his estate, on the 
petition of L. B. Holliday and Co., Ltd., of Deighton, near 
Huddersfield, creditors for £105, the statutory first meeting of 
creditors of Mr. F. Smith, colour merchant, 10, Philpot Lane, 
London, who has also been engaged in the chemical and dye 
trades, was held on Thursday, December 20, at Bankruptcy 
Buildings, Carey Street, London. It appeared from state- 
ments that had been made by the debtor that he was formerly 
in employment for many years. In 1914 he began to deal in 
dyes and colours from 56, Gracechurch Street, London, and 
in February of the following year he was joined in partnership 
by one R. A. Larcombe. The trading proved a success until 
the latter part of 1926, and he had no reason to suppose that 
his partner was drawing amounts in excess of his share of the 
In April, 1927, he (Frank Smith) applied 
for and obtained an order for dissolution of the partnership, 
and the receiver appointed under the order of the Chancery 
Court sold the business, so he understood, in consequence of 
inability to meet the pressure of trade creditors. Since the 
release of the receiver he has been unable to take any further 
steps to pay the firm’s creditors and he has been dependent on 
his earnings from dealings in dyes and colours. The present 
petition was filed by a creditor, a receiving order being obtained 
against the partners in the old firm severally. The debtor 
attributed his insolvency to liability for the partnership debts 
through the alleged default of his partner, and he estimated 
his liabilities at £2,300. He said that his assets consisted of 
4820, represented by the amount paid into Court by the 
purchaser of the old business of Smith, Larcombe and Co., less 
liability to the purchaser and the receiver’s expenses. The 
mneeting resolved that no trustee be appointed other than the 
Official Receiver, in whose hands the estate of the debtor 
accordingly remains. 





Limitation of Exhibitions 
Forty Countries Sign Paris Convention 


DevecaTes from forty nations attended an Internationa! 
Conference for the Limitation of Exhibitions in Paris recently, 
when a convention was signed agreeing to limit the number of 
general long-period exhibitions which are officially recognised 
to once in 10 years at the least in the same country, and once 
in two years at least in all countries. Special exhibitions 
confined to one trade or industry are limited less strictly. The 
convention does not apply to any exhibitions which do not 
seek official. recognition or to sample fairs such as that of 
Lyons or the British Industries Fair. 

Sir Edward Crowe pointed out that as far back as 1g12 the 
German Government had laid the foundations of an unde 
standing on the subject. For a long time the British Govern 
ment had examined this question, at once so complex and so 
embarrassing, and they had asked themselves how they might 
be able to find the best and quickest solution. Happily, the 
French Government had taken the initiative, and it was with 
the greatest alacrity that Great Britain had accepted France's 
invitation. 
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PIONEERS IN 
AND SAND PUMPING 


Pumps 
For Slime, Clay, Sand, Gravel, 


Stone, Water, Pressure 
ANY CAPACITY. 


Types 
SINGLE SERIES, LOW, MEDIUM AND 
HIGH LIFT, SEPARATE LININGS, 
CASELESS, BELT and DIRECT DRIVE. 


Slurry Pumps as supplied to Lansalson, 
Carveor, and other China Clay Companies. 


Sole Agents in Devon & Cornwall for 


DRYSDALES’ SLURRY PUMPS. 


OUR GRAVEL AND SAND PUMPS are Ideal for Rapid and Cheap Opening up and Sinking. Linings Readily Renewable and Extra Heavy. 
OUR SLIME AND SLURRY PUMPS have many exclusive features and show well-maintained efficiencies. 
We also supply Jet Elevators and Dewaterers, Piping, Valves, Monitors, Hand Pumps, &c. 


THE ALLUVIALS MINING MACHINERY CO. LTD. 


London Office: Lecal Representatives : 
2, Broad Street Place, E.C.2. W. FRANCIS & SONS, Bodmin Road, St. Austell. 


Telephone: London Wall 1375 Telephone: No. 55. 
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WHERE TO BUY 


A Classified Buyers’ Guide for China Clay, Machinery, 
Sacks, Tools, and Allied Lines 








AERIAL ROPEWAYS. 


British Ropeway Engineering Co., 7, Mincing Lane, London. 


AUCTIONEERS. 
Hancock & Sons, Sydney Place, St. Austell. 


BAGS AND LINERS (COTTON). 
Feltham, W. H., & Son, Tower Bridge Road, London, S.E.1. 


Barclays Bank, Limited. 


CANVAS GOODS. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


CHINA CLAY AND CHINA STONE. 
Best, Jas., & Sons, Longport, Stoke-on-Trent. 
Bloomdale China Clay Co., Ltd., 80, Bishopsgate, E.C. 
Burthy China Clay Co., Y.M.C.A. Buildings, St. Austell. 
Carbis China Clay & Brick Co., Y.M.C.A. Buildings, St. Austell. 
Catalpo, Ltd., London. 
Consolidated Mines of Cornwall, 32, Seething Lane, E.C. 
Dartmoor China Clay Co., Ltd., 11, Queen Victoria St., E.C.4. 
Dyer, Samuel J., Market Hill, St. Austell. 
English China Clays, Ltd., St. Austell. 
Fox, Roy & Co., Plymouth. 
Grose & Stocker, Stoke-on-Trent. 
Lovering, J., & Co., St. Austell. 
New Halwyn China Clay Co., Y.M.C.A. Buildings, St. Austell. 
Newquay China Clay Co., Ltd., Newquay, Cornwall. 
North Goonbarrow China Clay, Ltd., 3, Victoria Place, St. 
Austell. 
Parkyn & Peters. 
Pochin, H. D., & Co., Manchester. 
Somerset Oxide and Ochre Co. 
Tehidy Minerals, Ltd., 3, St. Petroc House, Bodmin, Cornwall 
Trethowal China Clay Co., Y.M.C.A. Buildings, St. Austell. 
United China Clay Co., Ltd., 80, Bishopsgate, E.C.z. 
Varcoes China Clays, Ltd., 107, Market Street, Manchester. 
West Carclaze China Clay Co., St. Austell. 
Wood, T.A.V., Ltd., Grant’s Walk, St. Austell. 
OOALS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dunkerton Collieries, Dunkerton, near Bath. 
H. Rees Jones & Co., Cardiff. 
Stockwood, Rees & Co., Ltd. 
Welsh Navigation Steam Coal Co., Ltd., Cardiff. 


COLLIERIES. 
Dunkerton Collieries, Ltd., Dunkerton, near Bath. 
Rees Jones & Co., Ltd., Cardiff. 


COLOURS AND CHEMICALS. 
Brown, R. B., & Co., 45, Finsbury Square, E.C. 


Podmore, W. & A. J., Caledonian Mills, Shelton, Stoke-on-Trent. 


ELECTRICAL ENGINEERS. 
Harry H. Gardam & Co., Ltd., Staines. 


ENGINEERS. 
Holman Bros., Camborne. 
Paulls (Engineers), Ltd., Fowey. 


Sidney Smith & Blyth, Ltd., Garratt Lane, Wandsworth, S.W.18. 


FILTERPRESS. 
Premier Filterpress Co., Finsbury Pavement House, E.C, 


GAS ENGINES. 
Crossley Bros., Ltd., Manchester. 
TRONMONGERS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Stocker, F. E., Ltd., St. Austell. 
Hawke & Son, St. Austell. 
LAND & MINE SURVEYORS. 
Trythall & Champion, Camborne. 


LUBRICANTS. 
Cornish Mines Supply Co., Ltd., St. Austell. 
Reliance Lubricating Oil Co., Ltd., 19-20, Water Lane, E.C. 
= W. H., & Co., Ltd., 32-38, Southwark Street, London, 
ab. 


MINING ENGINEERS. 
Rich, Wm., & Sons, Redruth. 


MINING MACHINERY. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MINING SUPPLIES. 


Cornish Mines Supply Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Holman Bros., Camborne. 

Rich, Wm., & Sons, Redruth, Cornwall. 


MOTOR TRANSPORT. 
Mid-Cornwall Transport Co., Ltd. (1922), Bodmin Road, 
St. Austell. 
PIPES. 
British Mannesmann Tube Co., Ltd., Salisbury House, London 
Wall, E.C.2. 
Ryland, A., Cradley Heath, Staffs. 
PUMPS. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Willcox, W. H., & Co., Ltd., 32-38, Southwark Street, London, 
S.E.1. 


QUARRYING AND MINING REQUISITES. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 

Warden, F. H., Ltd., Birmingham. 


RAILS (Bridge, Flange, Double or Bullhead). 
Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 


RAILWAY WAGONS. 
Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 
Roberts, Charles, & Co., Ltd., Horbury Junction, nr, Wakefield, 
ROPES. 
Cornish Mines Supplies Co., Ltd., St. Austell, 


SHIPBROKERS. 


Blake, G. A., 11, High Cross Street, St. Austell. 
Ludlow & Sons, Penzance. 

Simpson, Spence & Young, London. 

Toyne, Carter & Co., Fowey. 


SACKS & BAGS. 
Andrew Weir & Co., 21, Parliament Street, Liverpool. 
Boag, Thos., & Co., Ltd., Greenock. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dovener, J. H., & Co., Union Street, Liverpool. 
North Mills Co., Ltd., Little Peter Street, Manchester. 
The eg OD Co., Ltd., Woodside Lane, N. Finch- 
ey, .1I2. 


TIMBER IMPORTERS. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Fox, Eliott & Co., Plymouth. 
T. Warne, St. Austell. 


WATERPROOFING. 
The ugh Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ey, N.12. 
WIRE ROPES. 
Hood Haggie & Son, Ltd., Newcastle-on-Tyne. 
Stephens, John, & Son, Ltd., Falmouth, England. 
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All Editorial commumications should be addressed to the Editor, ‘“‘ The China Clay Trade Review,’ Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All commumications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. Telegrams—‘ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines). 





China Clay in Parliament 


WITH reference to the question that has arisen as to 
the eligibility of the China Clay industry for relief under 
the Government’s de-rating proposals, it was felt that 
the pronouncements made last month were hardly definite 
enough. In the intervening month, the Government 
departments, under pressure from Mr. George Pilcher, the 
energetic M.P. for the Penryn-Falmouth Division, in 
which most of the China Clay works are situated (St. 
Austell being now a part of the Penryn-Falmouth Parlia- 
mentary Division), have taken definite legal advice with 
regard to the matter, and the conclusion that has been 
arrived at, as will be seen by the details published elsewhere 
in this issue, is that the question is now placed beyond all 
doubt, so that when the operations of the Act are in force, 
the China Clay and China Stone industry of the West of 
England will receive the relief. 

Following upon the departmental pronouncement referred 
to, the matter was further raised in Parliament, and the 
points raised were interesting in view of the exhaustive 
nature of the questions put, and the very definite replies 
given by Mr. Neville Chamberlain. Mr. Chamberlain 
appeared to be somewhat taken aback at the anxiety of 
members who spoke for the various quarrying interests, 
which may now rest assured that there will be definite 
provisions in the Act so as to lift it beyond all question that 
the China Clay, China Stone, and allied quarrying industries 
will come within the scope of the Act. 


American China Clay and English Producers 


Last month something of a bombshell was thrown into 
the British China Clay camp by a highly coloured article 
in an American paper published in Georgia, one of the 
Southern States, in which not only was a British China 
Clay firm said to be making a survey of the domestic clay 
position and deposits, but that it was the intention of the 
British firm referred to (English China Clays, Ltd.) to 
engage in the production of Georgia domestic clays. Since 
then, as will be seen by the particulars of the subject else- 
where in this issue, Mr. Goldman, of the English China 
Clay Sales Corporation, who operate from New York, 
and Mr. Walter Sessions, of English China Clays, Ltd., St. 
Austell, have published a letter in reply to the article, 
parts of which were reprinted in West of England papers, 
in which they declare that the interview in the American 
paper, intimating that it was the intention of their firm 
to start the production of clay, never took place. 

It is quite true, as Mr. Sessions in his letter points out, 
that from time to time British China Clay producers con- 
nected with China Clay producing firms have paid visits 
to the domestic China Clay areas of America out of curiosity, 
just as American business men interested in China Clay 
have, from time to time, paid visits to the China Clay areas 
of Cornwall and Devon. 


The Business Point of View 


While the denial of Mr. Sessions must, of course, be 
accepted, it must be said that when the information in the 
alleged interview was published, not a few merchants 
interested in China Clay production thought it a good 
business move for a British firm to interest itself in American 
domestic China Clay production to supply those markets 
which use and prefer to substitute domestic clays for British 
imported clays. After all, British China Clay producers 
may be said to be the pioneers of China Clay production, 
producers in other countries not having appreciated the 
value of China Clay as a raw material, or produced it, until 
after British producers had exploited it and found markets 
for it in all parts of the world. This being the case, it seemed 
to be only natural and a matter of business enterprise for 
the original producers of China Clay to wish to supply it to 
the world markets, and to supply those markets with the 
particular brand of China Clay which users prefer. Un- 
doubtedly, British China Clay producers are supplying 
American users with all the British China Clay they can 
induce them to take, but in many cases, as is revealed by 
the fact that the consumption of domestic clays in the 
States and Canada is increasing as much as, if not more than, 
that of the British product, there seems no reason, from the 
business point of view, why British producers should not 
enter the American production field to supply those markets 
which are not now supplied, and will not be supplied with 
the British-produced commodity. This would be only on a 
par with the step taken last year by an American firm in 
the acquisition of certain British China Clay works, from 
which they are now supplying the American market with 
the British product. 


American Domestic Clay Competition 


On the general question of the competition of American 
domestic clays in markets which are being or have been 
supplied with British products, the fact has to be faced 
that nowadays, in consequence of the strides made in the 
production of American domestic clays, it is not easy to 
induce buyers to use British China Clays in preference to 
the domestic article in certain markets, particularly those 
within a reasonable distance of the areas of production, and 
especially as regards the cheaper grades. 

As has been mentioned previously, individual firms have 
from time to time made investigations into the position 
of American domestic China Clay production, but apparently 
there has never been any concerted effort made by the 
China Clay industry as a whole with a view to rectifying 
the anomalies and differences which now arise from com- 
petition by both classes of producers, and to stabilising the 
position in the interests of both classes of producers and, 
incidentally, in the interests of consumers of China Clays 
whether produced in England or America. The time would 
seem to have arrived when both classes of producers might 
get together and consider the possibility of working in 
co-operation, rather than in unnecessary and oftentimes 
unprofitable competition. 
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American Visitors in Clay District 


. Representatives of American Ceramic Society Entertained 


AFTER a Continental visit, delegates of the Ceramic Society of 
America arrived in England towards the end of June for their 
tour of the Cornish China Clay district, the ‘Potteries, and 
Shakespeare’s country. They were entertained in London, 
and at the week-end the main party entrained for the Midlands, 
while a section interested in the production of China Clay 
travelled to Cornwall by special saloons, and arrived at the 
Hotel Victoria, Newquay, in the early hours of Sunday 
morning 

At 10.30 on Sunday morning a G.W.R. motor bus was placed 
at the disposal of the party for a trip to Falmouth and Pen- 


zance [The weather was glorious, and the visitors saw the 
county at its best, and were loud in its praises. They returned 
to Newquay and were entertained to dinner at the Hotel 


Victoria, their hosts being the China Clay Association (Asso- 
ciated China Clays, Ltd The arrangements for the itinerary 
were made jointly by a committee representative of the home 
China Clay producers and the American importers of China 
Clay. Mr. Walter Sessions was at the head of the home China 
Clay producers’ committee, and Mr. M. Marks and Mr. Brian 
acted similarly for the American importers. Through indis- 
position, Mr. Marks was unable to join the party on Sunday. 
The visitors included Messrs. S. Goldman (New York), 
Simcox (New Jersey), T. C. Denis (Quebec), G. W. Lapp 
Brian (Easton, Pa.), F. Sutterling (New Jersey), 
W. Cannan (Syracuse), R.,E. Elliott (Quebec), M. A. Gesner 
(New York), W. G. Jackson (Los Angeles), W. L. Shearer 
(New Jersey), A. J New Jersey), and Madame Denis 


Geo 


(New York ( 


Bennett 


(Quebe Representatives of the China Clay industry 
included Mr. J. Rogers (Wheal Remfrey), Messrs. Walter 
Sessions and Hart Nicholls (English China Clays, Ltd.), 
Mr. F. Parkyn (Parkyn and Peters), Mr. C. O. Rowe (Wheal 
Prospet Mr. E. J. Hancock (West Carclaze), Mr. W. T. 
Lovering (J. Lovering and Co.), Mr. J. M. Coon, Mr. J. Hoyle 
(Manchester China Clay Co.), Mr. A. Perry (Perry Brothers), 


Messrs. F. S. Liddicoat, J. Maddocks, and T. Warne (Anchor 
United and Melangoose China Clay Companies), Mr. Wilfred 
Newquay China Clay Co., Ltd.), Mr. C. S. Varcoe 
(Varcoes China Clays, Ltd.), and Mr. S. Lovering. A number 
of ladies were also present. 


Sessions 


Welcome by China Clay Producers 

In welcoming the members of the Society, Mr. J. Rogers 
said he presumed that one reason why he was placed in that 
position of honour was because he was one of the oldest 
members of the China Clay trade. They appreciated the 
fact that the visitors had come down to Cornwall on that 
occasion to enjoy themselves, and he took that opportunity 
on behalf of the clay trade to give a hearty welcome to their 
friends from overseas. They were glad to see them, their 
only regret being that more of the party had not joined them. 
Those who had come down were a fine set of men, well worthy 
to represent such a big country as the U.S.A. 

In proposing the toast of ‘“‘ The Visitors,’’ Mr. J. W. 
Higman said that the China Clay industry welcomed them with 
the greatest possible pleasure. He had had the pleasure on 
many occasions of visiting the United States, where he had many 
friends, who, whenever he went there, were most kind and 
hospitable. Other friends in the clay trade had received 
similar kindness, and it was only a duty and pleasure on their 
part to reciprocate the kindness they had received on the other 
side 

Appreciation of the Visitore 

The toast was accorded musical honours, and in responding 
Mr. Elliott spoke of the unqualified cordiality and generosity 
with which they had been received and entertained. From 
the time they had set foot in Europe their trip had been 
characterised by such a crescendo of entertainments that he 
was almost glad they were going to get away within a few 
days, because if that crescendo was maintained at that very 
high note they would all be simply incapacitated. Someone 
had remarked to him that he had left the best until last, and 
he believed that was so. Nothing could have exceeded the 
pleasure they had had that day, and their regret was that the 
whole party could not accompany them; it was their loss. 
The hospitality the clay industry had shown them had certainly 


not been exceeded on their trip. Referring to such trips as 
opportunities for the exchange of ideas and knowledge, “‘ we 
feel,’’ he said, ‘that your interests are in almost every case 
our interests, and we may reasonably expect these visits to 
continue in the interests of their respective endeavours.” 
They would welcome the return of such visits at any time, 
feeling that it was to the advantage of all to exchange visits 
as frequently as possible. 

Mr. Elliott then submitted the toast of ‘‘ Our Hosts.”’ 
Mr. Frank Parkyn, responding first, referred to the fact that 
he joined the party in London on Friday, and testified to their 
enjoyment of the entertainment London had to offer. Mr. 
Walter Sessions, also responding, acknowledged the presence 
of all who had come to assist at that gathering, and the 
pleasure it gave all of them representing the home China Clay 
producers to welcome their American friends there. Not only 
were there represented those who produced British China Clays, 
but also those engaged in the production of American and 
Canadian domestic clays. They were all very good friends, 
although they were producing in three different markets. He 
had a very warm place in his heart for America and the 
American people. He had been visiting America ever since 
1882, when he was there for nearly a year, and had been going 
to and fro ever since, having paid six visits in the last 15 
months. He always liked to think that the Americans were 
their cousins. 

Tribute to G.W.R. 

The Chairman, in submitting the toast of the G.W.R., 
referred to the complete way in which the latter body had 
responded to their every requirement in catering for the con- 
venience of their visitors, and to the way in which Mr. R. H. 
Nicholls, superintendent of the line, whom they were delighted 
to welcome amongst them, had looked after the comfort of their 
guests. Mr. Nicholls, he said, was a very important unit in 
the G.W.R. staff, and from the time the arrangements were 
handed over to him by Sir Felix Pole, nothing had been left 
undone to make the trip a success. The G.W.R. put on two 
sleeping coaches and a dining saloon, so that their friends 
could travel down through the night, and were putting on a 
special saloon for them to make the journey to Birmingham. 
Alluding to the progressive policy pursued by the G.W.R., 
Mr. Rogers said it was undoubtedly one of the most pro- 
gressive lines in the country. They in Cornwall had an asset 
beside China Clay, namely tin, and yet another, their climate 
and scenery. What would Cornwall have been without 
the G.W.R.? The G.W.R. was a great asset in calling atten- 
tion to the county, both as a winter and summer resort. He 
referred in this connection to the direct services now run from 
London to Cornwall, particularly the 10.30 a.m. from Pad- 
dington, which with one stop reached Truro at 4 o'clock. A 
very large number of people in Cornwall had cause to thank 
the G.W.R. for what they had done in popularising the county, 
and he hoped they would continue to do so. 

Responding, Mr. Nicholls, after recalling the unexampled 
kindness he had received at the hands of the Americans on his 
only trip to that country, expressed satisfaction that the 
services of the G.W.R. were appreciated. Speaking of his 
company, he said it was enormous pleasure for the G.W.R. to 
do everything they could for them on every possible occasion. 
His parting wish was ‘‘ God Bless America.” 

Mr. Elliott, in a word of thanks on behalf of his friends, 
spoke of the G.W.R. as a wonderful railway, and added the 
testimony that in no other country they had visited had they 
experienced such a wonderful service as they had on the 
G.W.R. Mr. Brian said there was every reason why the 
Americans and the English should get on well together—they 
spoke the same language and were of one blood. Why should 
they not like each other ? 

Clay Works Visited 

On the next day the company were early astir for their tour 
of inspection of the clay works in the neighbourhood of St. 
Austell. Mr. Walter Sessions, on behalf of Associated China 


Clays, Ltd., and Mr. Brian, representing the American importers 
of China Clay, acted as escorts, and were accompanied by other 
representatives, including Mr. Alfred Davies, Mr. Hart Nicholls, 











July 21, 1928 


The Chemical Age 7 


(The China Clav Trade Review Section) 





Mr. F. S. Liddicoat, and Mr. Maddocks. Later they were 
joined by Mr. E. J. Hancock and Mr. M. Marks (chairman of the 
Importers’ Committee). 

The party visited a typical China Clay works, which, though 
only worked 35 years, now reached a depth of 220 ft. and was 
about 18 acres in circumference. Here they were shown the 
internal arrangements of the pit, which most of the party 
descended, and afterwards inspected the refining troughs 
and settling pits. Afterwards a visit of inspection was paid 
to a China Stone quarry, from which are extracted various 
grades of stone used in the ceramic industry. Mr. Walter 
Sessions presided at luncheon, after which the party inspected 
the final plant in the preparation of China Clay for the market- 
the drying process at the kilns. The party then left for their 
reserved saloon at St. Austell Station for their trip to Birming- 
ham, where they were joining the main party. At the station, 
Mr. J. W. Higman joined the hosts in bidding farewell to the 
visitors, who were profuse in their thanks and expressions 
of appreciation for the splendid hospitality extended to 
them. 





China Clay and Rating Relief 


China Clay Industry Embraced by Government Proposals 
WHEN Mr. George Pilcher, M.P. for the Penryvn-Falmouth 
Division, approached Mr. Neville Chamberlain and Mr. 
Winston Churchill for specific assurances that the China Clay 
industry would come within the scope of the Government’s 
de-rating proposals, he received the assurance that it appeared 
likely that such would be the case. Subsequently the Minister 
of Health took further legal advice on the specific question 
whether China Clay works really came ‘within the scope of 
the Rating and Valuation (Apportionment) Bill. It is the 
definite character of this legal pronouncement that has finally 
settled the question. The opinion of counsel is contained 
in the following interesting details of the process of deduction 
which led him to advise the Ministry affirmatively. 

Counsel’s Opinion Cited 

The following is the full text of the relevant portion of 
counsel's opinion : 

“JT think Mr. Pilcher may be given the fullest assurance 
that China Clay works will be industrial hereditaments within 
the meaning of the Bill. It seems clear that the China Clay 
works with which Mr. Pilcher is familiar are not mines, but 
in my opinion the places described by him are quarries, though 
even if they were not, they would fall within the definition in 
the Bill of an industrial hereditament. For the purposes of the 
Factory and Workshop Act, to9o1, I do not think it is material 
that there is little, if any, cutting process, or that such cutting 
process as there is was done long ago. It is true that the Quar- 
ries Act, 1894, applies only to quarries more than 20 ft. deep, 
but that limitation does not apply for the purposes of the 
Factory and Workshop Act, 1go1. 

Famous Test Case Recalled 

“The process of getting China Clay was fully described in 
the plaintiff’s evidence in the case of Hext v. Gill, L.R. 7 Ch. 
(1872), page 703. That passage of the evidence (which was 
read by Lord Justice Mellish) formed the basis of the judg- 
ment, which decided that China Clay was included in a reser- 
vation of minerals. The description given in that case is 
almost identica! with the description given by Mr. Pilcher 
of the modern process of getting China Clay, and I do not think 
there can be any doubt that for the purposes of the definition 
of ‘ quarry’ contained in Peart 2 of the sixth schedule to the 
Factory and Workshop Act, tgo1, China Clay is a mineral. 
For another case in which China Clay was held to be a mineral 
see G.W.R. Co. v. Carpalla China Clay Co., Ltd., rg10, A.C. 83. 

‘Even supposing, however, for the sake of argument, that 
there could be some place in which China Clay is got which is 
neither a ‘mine’ nor a‘ quarry,’ that place would neverthe- 
less fall, in my opinion, within the general definition of ‘ fac- 
tory ’ and ‘ workshop ’ contained in Section 149 of the Factory 
and Workshop Act, 1gor, for it would be a place in which 
‘manual labour is exercised by way of trade, or for purposes 
of gain in, or incidental to’ the purpose of ‘ the making of an 
article,’ viz., China Clay (or ‘the adapting for sale of an 
article ’). 

* Attention should also be drawn to sub-section (5) of the 
section in question, which provides that a place or premises 


shall not be excluded from the definition of ‘ factory or work- 
shop’ by ‘ reason only that the place or premises is, or are, in 
the open air.”’ 

House of Commons Discussion 

In the House of Commons the following interesting discussion 
took place on the question of quarries in their relation to the 
Government’s rating proposals. Mr. Percy Harris (L., Bethnal 
Green) moved an amendment to insert the word “ quarry ”’ 
after the word ‘‘ mine ”’ in section 3 of the Rating and Valua- 
tion Bill. Mr. Chamberlain assured him that a quarry was 
included in the term “‘ factory or workshop’’ in the Factory 
and Workshop Act. 

Sir Henry Slesser (Lab., Leeds) pressed the Minister to de 
velop this definition. Mr. Chamberlain said that the question 
had been examined by his expert officials at some length 
because it had been raised, and therefore he could speak with 
some confidence on the matter. ‘‘ 1 would say,” he continued, 
“that all the quarries that I have noticed will be included 
within the scope of the Bill. If there is any particular kind of 
quarry which the honourable and learned gentleman has in 
mind, and he will give me information on that point, I will 
either give him an assurance as to that particular quarry, 
or I will take care that provision is made to meet the case.”’ 

Sir H. Slesser: ‘‘ The case I have in mind is a quarry 
where there is no mechanical process of working, and where 
power is not used, and yet the work done is clearly of a pro- 
ductive character in the same way as in the case of a mine. 
But it is not a factory in any sense of the word, because no 
power is used there, and there is no mechanical process.”’ 

Mr. Lloyd George : ‘‘ Would a slate quarry or a sett quarry 
be included ? In the case of a sett quarry, macadam is ob- 
tained from it for use on the roads.”’ 

Mr. Chamberlain: ‘ Yes, certainly both these 
included. 


cases are 
Minister’s Emphatic Assurance 

Mr. Harnay (Lib., South Shields) raised the question of 
China Clay. It was quite clear, he said, that quarries were 
not included in mines, and the only way in which vou could 
get them included was under the Factories Act, where it said : 
‘“ Quarries—that is to say, any place not being a mine in which 
persons work in getting slate, stone, or other minerals.’”’ In 
those circumstances, he thought they did need some definite 
assurance that, sav, the China Clay mines in Cornwall, the 
granite quarries, the slate quarries, the quarries from which 
road stone was produced, and places of that kind where real 
productive work was done, would be included in the rating 
provisions of the Bill. 

Mr. Dixey (Con., Cumberland) : 
included in the definition ? ”’ 

Mr. Chamberlain : ‘“‘ I cannot understand why hon. Members 
are so nervous. I[ have given assurance that I have looked into 
the matter and had it specifically examined, and I am quite 
confident that under the terms of the Bill quarries are included. 
My hon. friend asks me about granite quarries. A quarry is 
defined under the Factories and Workshops Acts as ‘ any 
place, not being a mine, in which persons work in getting 
slate, stone, and so forth.’ Granite is stone. Limestone is 
also stone.” 

Mr. Kelly (Lab., Rochdale): “‘ I want to be satisfied about 
the China Clay industry of Cornwall. I want to know if that 
has been considered.”’ 

Mr. Harris : I ask leave to withdraw 
assurance.” 

The amendment was by leave withdrawn. 

The reason why the Cornish Members took no part in the 
debate was that they already knew that the mines and quarries 
and China Clay works were included in the scheme. 


“Is a granite quarry 


on the Ministers’ 





American Ceramic Society in the Midlands 
MEMBERS of the American Ceramic Society, in the course 
of their visit to England, paid a visit to Birmingham and the 
Midlands during the last week in June. They first visited 
Birmingham, where they were the guests at luncheon of the 
Chamber of Commerce. They were also given a civic reception 
at Stoke-on-Trent, and entertained to Juncheon by the N. 
Staffs Ceramic Society, and to dinner by the British Pottery 
Manufacturers’ Federation. The party inspected the glass 
and refractory industries of Stourbridge, and the china industry 
of Worcester. 
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China Clay Notes and News 


China Clay Sales Company Formed 

ENGLISH CHINA CLAys SaLEs Co., Ltp.—Private company. 
Registered June 15, 1928. Capital, {1,000 in f1 shares. 
Objects: To carry on the business of buyers and sellers of 
China Clay, China Stone of all kinds, bricks, brick earths, 
tiles, pottery, etc. The first directors (to number not less 
than three nor more than twenty) are: T. M. Stocker, Tre- 
lawney, St. Austell (managing director of English China Clays, 
Ltd.) ; H. Stocker, Boughmead, St. Austell (director of English 
China Clays, Ltd.); H. S. Andrew, Tregarne Terrace, St. 
Austell (director and secretary of English China Clays, Ltd.). 
Remuneration (except managing directors): as fixed by the 
Company. Solicitors: Gregory T. Rowcliffe and Co., 1, 
Bedford Row, W.C. Registered offices: High Cross Street, 
St. Austell. 


British Firm Denies American Reports 

Last month there were published in West of England 
papers quotations from an article and alleged interview in an 
American paper to the effect that English China Clays, Ltd., 
contemplated the extension of China Clay production to 
American deposits in Georgia. Mr. Walter Sessions, joint 
managing director of English China Clays, Ltd., and Mr. S. 
Goldman, head of their New York organisation, were said to 
have made a “survey’”’ of certain deposits, and to have 
declared in an interview that their company would “ establish 
a large plant somewhere in Georgia, provided a large deposit 
of the proper quality can be located accessible to a rail line. 
So far we have not found what is desired, and since our survey 
is not complete, we cannot say what report will be made to the 
company. 

On the newspaper article being brought to the notice of the 
two gentlemen mentioned, they gave an emphatic denial to 
the statements made in the article, and Mr. Sessions issued the 
following letter for publication in the Press :— 

‘My name has been coupled with the name of Mr. 5. 
Goldman as having been interviewed in America by a repre- 
sentative of the New York Press, and we are quoted as having 
made certain statements. The interview recorded never took 
place with Mr. Goldman and myself. The first intimation 
we had that such statements had appeared in American 
papers was the article appearing in the local Press. 

“Both Mr. Goldman and I have paid visits at different 
intervals to some of the China Clay mines of the southern 
states of the United States of America, as well as in Canada 
and other parts of the world. In May last we paid such a 
visit to Georgia and South Carolina. As a producer of China 
Clay in England it has always been of interest to know what 
can or cannot be produced commercially elsewhere. Friends 
of ours from America paid similar visits to our mines in Corn- 
wall periodically. It is easily understood that an ‘ inspired ’ 
article of the character as published might be used to assist 
those engaged in the American China Clay industry.”’ 


Wasted China Clay 

At the last meeting of the St. Austell Urban Council, the 
Survevor made a serious complaint with regard to China Clay 
on the roads. He said in the Tregonissey district, from 
Treverbyn Road downwards through Tregonissey particularly, 
the droppings had been very bad lately. The effect of that 
China Clay, not only from the point of view of the dust, but 
from the point of view of the effect on the road surface, was 
a very serious matter. As things were, the tar would be 
gone by September, though it ought to stand practically 
ali through the winter. Whether it was a question of over- 
loading or of not loading properly, he did not know. The 
clay on the roads was also a danger to traffic in wet weather. 
Councillor Galley supported the complaint, and moved that a 
letter be sent to those responsible for sending out the clay. 
Councillor Watkins said he believed that the Council had power 
to prosecute people who were responsible for such droppings 
on the roads, though he did not want them to do anything 
to hamper the carriage of clay. The Clerk (Mr. G. B. Dobell) 
said he would like to have the whole matter discussed further 
in Committee. 

The Chairman (Mr. H. Hodge) said it was a very serious 
matter for their roads. They realised what the clay meant 
to the district, but he thought the trouble could be remedied, 


‘ freight rates did not hamper exports. 


particularly by the use of motor lorries in place of the horse 
wagons now employed, which method had been employed 
from the beginnings of the industry. It was decided to 
discuss the matter further. 


China Clay: Three Years’ Exports 

Preliminary figures for 1927 indicate an export of 661,826 
long tons of China Clay during that year, as compared with 
651,990 in 1926 and 652,576 in 1925. A satisfactory feature 
of the export trade in 1927 was the gradual improvement in 
overseas markets. Belgium took the largest share of English 
shipments of China Clay to Continental Europe. Germany, 
while still a long way behind its pre-war receipts of 90,000 
tons per annum, is gradually creeping up in the export list, 
and in 1927 reached its highest total since the war. Exports 
to the United States decreased markedly during December, 
1927, amounting to only 16,251 tons, as compared with 
26,837 during December, 1926, a decline of almost 40 per cent. 
Figures for the whole of 1926 and 1927 reveal that the annual 
export to America also showed a decided drop, amounting 
to about 27 per cent. The following table contains the avail- 
able export figures for 1927 as compared with the statistics 
for 1925 and 1920: 


1925. 1920. 1927. 

DESTINATION. Long Long Long 

tons. tons. tons. 
oo BEE ELE TE Eee 50,755 64,891 65,448 
ee ee ee eer ee ee 33,090 31,129 28,975 
CO a eens rer tT ti 26,721 27,393 33,885 
MR acces piewnbaAwicne Stile -- — 36,9041 
SOME M cinipinis a Sas a is ak isbn Sis os ee 32,044 23,007 22,781 
ee | ae 42,113 40,421 50,512 
Scandinavian countries? ........ 63,637 49,203 71,504 
OSA eee er mie 13,445 15,046 18,502 
LPR MMEER shicweve wees ws'n.e 345,500 301,797 274,093 
CSERET COMTETIES® 6c ciiinccsevcdss 30,265 37,313 59,125 
POL Sb ibbessand eee rau kan 652,570 651,990 661,826 


1 Included under ** Other countries ” in 1925 and 1926. 
2 Includes Norway, Sweden, Denmark, and Finland. 
3 Includes British countries— Africa, Canada, etc. 


American China Clay Output 

A recent United States Consular report contains a notice 
of the course of the China Clay trade last year, when the 
production of China Clay reached a record output of 997,269 
long tons, just short of the million mark. The highest previous 
record was attained in 1912, when there was an output of 
063,895 tons, including 73,284 of China Stone. The 1927 total, 
consisting of 920,074 tons of China Clay, 54,551 of China Stone, 
and 22,644 of Ball Clay, compared with an output of 934,360 
tons in 1926. All three items showed increases, although in the 
case of Ball Clay the difference was unimportant. 


Czechoslovakian Rough Ceramic Industry 

The Department of Overseas Trade has received from the 
Office of the Commercial Secretary in Prague the following 
summarised translation of the official report issued by the 
rough ceramic and building ceramic industry covering the 
situation in 1927. Improvement in the economic situation 
during 1927 was visible in this industry, whose principal con- 
sumers, the iron and steel industry, the glass industry, porce- 
lain manufacturers, tile factories, and lime works, were em- 
ployed to a considerably greater capacity. The raw materials, 
kaolin, clay, quartz, and felspar, were of better quality, as 
were the goods produced. The home market in 1927 was 
somewhat more favourable than during 1926. The foreign 
market, however, could be more profitably exploited if high 
In this industry, which 
consigns goods in bulk, freights play an important part. The 
Czechoslovak State Railways have, indeed, made some con- 
cessions in this matter during 1927, but these remain in- 
sufficient. The industry will, therefore, be forced to press 
for further concessions for reduction of the freights on coal 
and rebate on the coal tax, as also for a reduction of the social 
burdens on industry. 

In consequence of these difficulties prices were low through- 
out the year, and capital was scarce for extension and modern- 
isation purposes. The latter factor forms a further handicap 


in competing with foreign factories which are equipped with 
the most modern machinery. 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 
clay ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


Fowey Shipping—June, 1928 Sailings 














: Date. Vessel. Destination. 
Arrived. Name. Sailed. Destination. June 1%, SS. Bastoft <2. 6ccccccccesceesweseves London 
Fate” 2, MWe OE ko pissin eden wen cnaaeean June 4, Purfleet June 2, 5.S. Tveleigh ....0.cceeveecceeeeeenes Preston 
. > $s ai 
June 1, M.v. Shortest Day ...cccccccceee une 5, Pentewan WM Ee re gio ah isa s-e bea ON See nes Paimpool 
J re] » 
June 1, M.v. Hobe : June 5, Pentewan MO: hy EON OE 6 oiois. 6 si6s- 0:66 ene eeeeee es Plymouth 
: pein ge te 2 ae REE a a een NOG = 6 SV EARP AGNES 5.6 oc segs creesansceees Weston Point 
UME 2,95 1G; SHREW OSE 5 60.5 p so oie ais ca June 6, Rouen June 7,s.s. Evelyn Manor ........0ceeceeee: Plymouth 
PUG 2; GAs ONION aso cisis os oaiescieswenehs June 5, Ridham RERIOHES, S20 POO SUGINS 6 sain o's oe 0a were oe wo oe London 
SUES es ND 5 in 9c eSisin o 354 9 ase June 5, Genoa JUNG 16, SV. EMCUSHIMGN: ooo csc ccc cicaceee et Weston Point 
. Ie S , , les 0 
Jane: 4; SV. Bihel Hvevard . ...:< 0:0:65050 510.4 s/s: June 5, Pentewan June 15, S.V. My Lady «1... sees cece cece eens Weston Point 
v4 : mia TS Gr PRIN ek ins bois o ceaa eR Seles Preston 
EB ec) ee June 7, Gijon . a a 
; : Mati ‘ee —_ Ue en er eer Rouen 
MUIR 5s ee eR tals coco waive las Siw ws etelc tne June 8, Glasson Doc June 24, S.v. Lady Daphne .......cccceueceees Rochester 
MNES: TARR EMRINER oa pss oo p35 sd 15190 aS a ae June 7, Odense WU DO, MEV. LICGINOPEE! 6.6.6 oss shee snaencenses Charlestown 
SUC 9G; Be 6 9555.5) 6.44.4 ek ods wawss June 9, Runcorn 
Tue OB, BiB. TEP LOS as 6 04 se s0 eer es June 7, Fleetwood 
June 6, 8.8. Gouwestroom ........000000: June 8, Amsterdam Charlestown Shipping—June, 1928 
June 7, s.s. W ithelm Pipeiaatiasen wae un ae Nie June 8, Riga Data: Wiesel: ian: Satiad: Destination: 
Fane 9; MV T59Gie Cardl. 6c issiccsccus June 12, Weston Point a 10; 2.V. JOR SGM 6 cceise cys Mersey....... occ SUMG 4, poet 
> +3 : 6 Ee | Serr rire Falmouth ..... June 4, London 
TOR Oy EG Ol 6 6 oes as dois 5 6 sans o's June 11, Halden May 27, s.v. Emily Warbrick ....... Esc ll June 4, London 
June 8, M.v, Kathe Jurgensen.........045 June 11, Trangsund Fae serie ey «~~ alla taba emgage _ — 
, > T > 4, 8.8. P cece ccseseces o-« eeecenseceeere une », Leitn 
June 8, wiv.Tarvagona ........sscccce June 19, London al > RRR: ARERR oy ~~ 
J une 8, S.vV. Rvelands TE ee eee ee ea June 2I, Weston Point June IS aie 5&5 ae-0 5:4 ochre June 15, Nantes 
June 8, s.v. W. E. Gladstone ............ June 12, Plymouth — 55 pricy ng and Jane ...... —, ies sae 8 — i, peeved 
7 * > we . a bs acid ame S, WW. TEOMEs 6 oc as qave'e Weis ort Talbot .......jume 15, Aberdeen 
June 8, S.S. PYiMVOSE... 1.6 ee ee eee eee June 12, Antwerp June 13, M.v. Rika Annichiena .......London ..... .. June 19, Antwerp 
Fate: GS, MV. TIOOG ocies cco sce sicianes June 12, Kingsbridge (Ground Stone Clay) 
FUNG DO; G6: A OVSOY ia ois sca secs aces wes June 11, Ridham — 23, S.V. 2 tag seen eee ees Ewe os ser 30, lenis ; 
June 11, Sv. Naiad ..........+0..0ese0 June 16, Erith June 38, 5.8. Oersman 5.20.2... .2cJEsmouth (2.72211 June 30, Gravesend 
Se ge eS eo June 19, Norfolk Va. 
FROG 12, Gi; WEIR io iscsi aeacd assent June 13, Liverpool ‘ 
Sere TS OO OME, os cca kee iawn aes June 13, Terneuzen . 
NGUC 2S BiG. COR BOOS 6 oes oss s osas's June 15, Barrow Par Harbour Tide Table, August, 1928 
TONE TS, GiB, QUEEF LOSE os ese casccenese June 14, Runcorn (British Summer Time Throughout.) 
SMBS ES. GV. Wh ION 6.56 ork sss eee ess June 18, Newcastle Dav of 
June 13, s.s. Sturdee ROS€ «1. sees scenes June 16, Ghent Day of Week. Month. Morning. Afternoon. Height. 
FORA TA, BS, WEE MOS 6.665:550 2804 a8 Rs June 15, Brussels Wednesday .. : ct - Se ween: o> aone eee 
WOO TG, GS. POUNCE POSE sooo 0s 65.50 8a vain June 16, Rouen Thursday..... 2 6. 54 rae 7.14 12.1 
June 15, S.S. Torpotnt ........6. 522 e eee June 17, Paimpol Ruday....... 3 7.33 7.51 12.6 
June 15, S.V. Trvevellas 16... sees eee eeees aa - Saturday .... 4 8.9 ‘ae 12.7 
JUNG 16, MV OMRIR bel oo. 565k cess June 19, Karlskrona Sonday ...;.. Be ec, SD cae lee 12.7 
June 16, S.S. GouwestvoOM ... 0.20 .50565006 June 20, Amsterdam Monday ..... ra ae 9.24 ve 9.43 12.5 
June 17, S.S. Forthbridge........0esseeees June 25, Boston Tuesday...... > 10.3 wwe, EO24 12.1 
June 18, S.S. Ravenspoint .....6.+0e0e0e: June 21, Genoa Wednesday .. 8 .... 10.46 .... IT.10 11.6 
June 18, S.s. Enterpriser ..........eeeees June 20, Gravelines Thursday..... 9 .... 11.36 Nil. 10.11 
WERE 0, GiB; SOPUEE MOOSE 54 os 5s Swen ow eaten June 22, Preston Friday ...... 10 et 0.5 0.37 10.6 
UMNO ON, Bs CINE 6 a oa id's 6 cede slnks's eae June 22, Preston Saturdav .... II me 1.15 1.57 10.6 
pie OR Ge oS a aie June 21, Middleburg Sunday ...... 12 2.40 3.22 10.11 
June 20, S.S. Groningen............0eeees June 23, Antwerp Monday ..... 13 “54 4-37 11.8 
BUS B08 A, POI ods e'6 55 sae kee dee 0 June 27, Norrkoping Tuesday...... 14 5.9 5.38 12.4 
BUND 2G; 5:6; CPMOON 5x04 10 68 5 sie oid vate'en June 28, Los Angeles Wednesday .. 15 6.5 6.20 12.9 
BROS EG: BRON anaes gcc oseee owariars June 26, Pasages Thursdav..... 16 6.52 7.14 12.11 
ER A oo ce a ener June 30, Portland Me. Friday ...... “oe 7.34 7.53 13.2 
a | ie oc” ern en June 27, Weston Point Saturday .... 18 Fhe: 8.11 at 8.29 13.0 
eR a ee eee eee i ir July 10, Mersey Sunday ...... oe sev. SE sian on 12.8 
June 27, S.S. Jarrix SS ee er ee June 28, Grimsby Monday ..... 2: suse? GM - coc eae 12.2 
June 28, s.s. Evelyn Manor .....0.60.04 June 30, Aberdeen Tuesdav...... Be ee) SQUAOO ae. Boe 11.6 
June 28, S.S. Greta... ccc cee eee ee eeee June 30, Gothenburg Wednesday .. 22 hk: eee tenes 10.37 10.10 
BUMC DO; SS, LEVCROHIENE ...5) 5.606.000 ce case July 6, Boston, Mass. Thursdav..... 2: eee ween, eS 10.0 
JUDE 20, S'S. BINSK HOSE ooo c cs cccieveesis July 4, Runcorn Friday ...... 2 ee are 9.4 
June 29, S.S. Mersey ........eeeeeeeeeeee June 29, Ridham ee a is OEE re OM 
UNS 30; SB: LRG THOSE 66.555 oso ss oes July 4, Leith Sunday ...... 26 Cai. Se de Oe 
June 30, 5:8. Kentish Coast ........ 0. seca July 4, Liverpool Monday ..... 27 2.59 aaieis 3-30 tee 9-9 
Tuesday...... 28 4.14 ares 4-43 scve BGO 
: Wednesday .. 29 .... 5.8 Kee “Sabo <adea S306 
. ° Thursday..... 30 ears §.$2 6.13 inee See 
Par Harboar Shipping June, 1928 PREY 2 owes 31 re 6.33 cetacrs 6.53 sidince | mae 
Arrivals E. CLEMENS, Harbour Master. 
Date. Vessel. From 
SRN OL OE «ia a sikie ca orate 334 Giese Aisle ola Blyth 


BEGG 5, SG, eee MONO! ass oe ecunc ceca ewas Plymouth China Clay Imports for June, 1928 


RRS AS; IRIE os 35'6. 6k ows 9 hia wale we Truro 


SOS Fo TAO BEIG, 6. 65.5.5. 6 60s 40 8 65.8 Fee Sie Mevagissey A side showing the quantities and value of China Clay, 
Bie AG OY 5a oie 54-8 noes 0 one eee Truro including China Stone, imported into Great Britain and 
June 17, s.s. Treleigh ......... Se er ee Portreath Northern Ireland as registered in the month of June, 1928, is 
BORE LS, GA SOMO OR ao. 6 oe 566s tod Sain cere Blyth as follows :— 

FURS 2k, SU Ey PPGONNE ooo 6 6559s cece eee Teignmouth COUNTRIES WHENCE CONSIGNED. QUANTITIES. VALUE. 
JUNO 2, MV WOCOME osaccccvess ptkaeaa nan Plymouth Tons. f 
SE 28 FP 6 25 6.60405. 50 08508940 London Se RO eae ee OE a I 12 
ae A ri ee rr Mevagissey Re NE Salons cae beac ose pevaeeacee I 3 
BMENAE 2 6 ASIN, TIO MITIN ooo sia Sree b85S CATR Falmouth — — 
CN Re ee a ee ee ere Charlestown co a en PP ee ere 2 15 
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China Clay Exports for June, 1928 


A RETURN showing the quantities and values of the exports 
of China Clay, including Cornish or China stone, the produce 
of Great Britain and Northern Ireland, from Great Britain 
and Northern Ireland, as the month of June 
1928, is as follows 

COUNTRY OO! 


registered in 


DESTINATION QUANTITY, VALUE, 
Tons. 

2,020 
1,222 
305 
Sweden 
Norway 
Germany io eue > 3.114 
Netherlands 

selgium 

France 


OvVria 


4.9903 


Soo 


Spain 
Gree ce 
China 


Argentine Republic 

Irish Free State 

Protectorate of South-West Africa ....... 
British Iddia, via : 


Bengal 


Australia 





June Deliveries 
THE hopes that June would give a fillip to the half-year’s 
volume of business approximating to that of 1927 were not 
fulfilled, the total turnover being 25,000 tons less than for 
May, making still larger the adverse balance against this year. 
This accounts for the shortening of the number of men em- 
ployed in the industry last month. The only consolation that 
can be found in the drop is that the first half of this year has 
suffered from the abnormal demand at the end of last year. 
The adverse balance against this year is now 61,471 tons, of 
which 55,700 odd tons are accounted for by China Clay, 
odd by China Stone, and nearly 2,100 by Ball Clay. Details :— 
; : Batt C1 
Tons Tor 


3,900 


Total 


CHiIna CLAY CHINA STONE 
2 fons Ton 


Tor Tons Tons 





Clay Abstracts 


MENTION has already been made in these columns of the 


Building Science Abstracts (containing among other things 
abstracts of articles on clay) issued by the Department of 
and Industrial Research. No. 5 of the 
contains a number of abstracts of interest to clayworkers, 
including ‘* Sand settling and devices for settling and classi- 
fying sand,” by E. Shaw, the reference being Rock Prod., 
1928, 81 (5), 62-4, and 81 (7), 38-40; ‘‘ Report of second 
session of committee on sand grading,’’ the reference being 
Baunormung, 10, suppt. to Bauing., 1928, 9 (14) 

‘“ The characterisation of clay,”’ by A. F. Joseph, the reference 
being Ceram. Soc. Tvans., 1928, 27 (1), 1; and “ Contribution 
to the study of colloidal clay,’’ by A. Demolon and G. Barbier, 
the reference being Awwnales de la Science 
Eases 1927, 44 341-373 

22 (5 


Scientific series 


1g2e 7 3), 


agronomiiaque j;vat- 


étvai é) Chem. Abs 1925, 


, 836 





National Federation of Clay Industries 
THE National Federation of Clay Industries announces that 
its address is now Drayton House, Endsleigh Gardens, London, 


W.C.1. 


Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
vesponstble for any errors that may occur. 


London Gazette, &c. 
Companies Winding Up Voluntarily 

PORCELAIN TILE AND MANTEL CO., LTD.—By reason 
of its liabilities, June 27. F. R. Boydell, 4, Cedar Street, 
Blackpool, Certified Accountant, appointed as liquidator. 

WHALE BRICK AND TILE CO., LTD.—By reason ot 
its hiabilities, June 13. A. Collins, 28, Baldwin Street, Bristol, 
appointed as liquidator. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages ov Charges. The 
following Mortgages and Charges have been so registered. In each 
case, the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

BOOTHS, LTD., Tunstall, manufacturers 

Registered June 209, series of £5,000 debentures, present 
issue £3,000; general charge. */12,475. November 3, 1927. 

BROCKET BRICK AND TILE CO., LTD., Nottingham 

Registered May 19, £1,000 debentures; general charge. 
*Nil. December 5, 1927. 

CROWN STAFFORDSHIRE PORCELAIN CO., LTD. 
Fenton.—Registered June 28, {7,000 (not ex.) mortgage and 
charge, to Bank; charged ‘on Minerva China Works, Stoke- 
on-Trent, also general charge. *£3,000. April 13, 1927. 

DORSET BRICK STONE AND BALL CLAY CO., LTD., 
Bournemouth.—Registered June 1, £1,000 debenture to 
Branch Nominees, Ltd., 15, Bishopsgate E.C.; charged on 
land at Bournemouth, also general charge. 

RICHARDSON (A. G.) AND CO., LTD., Tunstall, earthen- 
ware manufacturers.—Registered June 22, £125 mortgage, 
to Tunstall Golden Hill, Kidsgrove and Talk o’th’Hill, £50 
Permanent Benefit Building Society ; charged on 4, Victoria 
Terrace, Tunstall. *f12,500. October 2, 1927. 

SOUTH ESSEX BRICK AND TILE CO., LTD., London, 
W.C.—Registered May 25, {12,000 debentures; general 
charge. 

THYNNE (H. AND G.), LTD., Hereford, tile manufac- 
turers. Registered June 16, £14,000 debenture, to V. H. 
Pembridge, 6, High Town, Hereford, and another (ranking 
in priority to {11,800 debentures) ; general charge. *£27,800. 
February II, 1927. 

TWENTYWELL BRICK CO., LTID., 
May 24, £1,250 mortgage, to W. E. Straw, The Hundred 
House, Ruan High Lanes (Cornwall) ; charged on Twentywell 
Brickyard, Bradway, Norton (Derby), etc. 

WORCESTER ROYAL PORCELAIN CO., LTD.—Regis- 
tered May 29, £8,000 debentures, balance of £15,000 ; general 
charge. *£50,000. April 7, 1928. 


Satisfactions 

WHITELEY (B.S. AND W.), LTD., Pool (Yorks), paper 
manufacturers.— Satisfaction registered June 8, £13,300, part 
of amounts registered September 16 and October’ 29, 1924. 


earthenware 


Dore.—Registered 





Northern Ontario Fire-Clay Deposits 
ACCORDING to the official report of Professor W. S. Dyer, 
geologist of the Ontario Department of Mines, relative to 
the deposits of fire-clay and silica sand near the Mattagami 
and Missinaibi Rivers in the vicinity of James Bay, these are 
the only deposits of their kind in central Canada. He anti- 
cipates that they will soon provide a new source of activity 
for the industries of the province. The clays are situated 
within easy access of the new section of the Temiskaming 
and Northern Ontario Railway line, which is nearing com- 
pletion. Some of the deposits are suitable for the manu- 
facture of stoneware goods and sewer pipes, and firebrick; 
while others can be used, if washed, for the manufacture of 
sanitary porcelains, floor and wall tiles. 
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For Slime, Clay, Sand, Gravel, 


Stone, Water, Pressure 
ANY CAPACITY. 


Types 


SINGLE SERIES, LOW, MEDIUM AND 
HIGH LIFT, SEPARATE LININGS, 
CASELESS, BELT and DIRECT DRIVE. 


Slurry Pumps as supplied to Lansalson, 
Carveor, and other China Clay Companies. 


Sole Agents in Devon & Cornwall for 


DRYSDALES’ SLURRY PUMPS. 


OUR GRAVEL AND SAND PUMPS are Ideal for Rapid and Cheap Opening up and Sinking. Linings Readily Renewable and Extra Heavy. 
OUR SLIME AND SLURRY PUMPS have many exclusive features and show well-maintained efficiencies. 
We also supply Jet Elevators and Dewaterers, Piping, Valves, Monitors, Hand Pumps, &c. 


THE ALLUVIALS MINING MACHINERY CO. LTD. 


London Office: Local Representatives : 
2, Broad Street Place, E.C.2. W. FRANCIS & SONS, Bodmin Road, St. Austell. 
Telephone: London Wall 1375 Telephone: No, 55. 


RUG SONU RIORIO RIOR RII RISRIGRIGRIGRIGRUIRIGRIGRIGRIGRIGSIGN 


.) 
STN 


EnglishChinaClaysl: 


ST. AUSTELL, Cornwall. “123 Freduer 


» - =e .e 8 a¢ 20 
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WHERE TO BUY 


A Classified Buyers’ Guide for China Clay, Machinery, 
Sacks, Tools, and Allied Lines 








AERIAL ROPEWAYS. 


British Ropeway Engineering Co., 7, 


AUCTIONEERS. 
Hancock & Sons, Sydney Place, St. Austell 


BAGS AND LINERS (COTTON). 
Feltham, W. H., & Son, Tower Bridge Road, London, S.E.1. 


BANES. 


Barclays Bank, Limited. 


CANVAS GOODS. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


CHINA CLAY AND CHINA STONE. 
Best, Jas., & Sons, Longport, Stoke-on-Trent. 
Bloomdale China Clay Co., Ltd., 80, Bishopsgate, E.C. 
Burthy China Clay Co., Y.M.C.A. Buildings, St. Austell. 
Carbis China Clay & Brick Co., Y.M.C.A. Buildings, St. Austell. 
Catalpo, Ltd., London. 
Consolidated Mines of Cornwall, 32, Seething Lane, E.C. 
Dartmoor China Clay Co., Ltd., 11, Queen Victoria St., E.C.4. 
Dyer, Samuel J., Market Hill, St. Austell. 
English China Clays, Ltd., St. Austell 
Fox, Roy & Co., Plymouth. 
Grose & Stocker, Stoke-on-Trent. 
Lovering, J., & Co., St. Austell. 
New Halwvyn China Clay Co., Y.M.C.A. Buildings, St. Austell. 
Newquay China Clay Co., Ltd., Newquay, Cornwall. 
North Goonbarrow China Clay, Ltd., 3, Victoria Place, St. 

Austell. 

Parkyn & Peters. 
Pochin, H. D., & Co., Manchester. 
Somerset Oxide and Ochre Co. 
Tehidy Minerals, Ltd., 3, St. Petroc House, Bodmin, Cornwall. 
Trethowal China Clay Co., Y.M.C.A. Buildings, St. Austell 
United China Clay Co., Ltd., 80, Bishopsgate, E.C.2. 
Varcoes China Clays, Ltd., 107, Market Street, Manchester 
West Carclaze China Clay Co., St. Austell 
Wood, T.A.V., Ltd., Grant’s Walk, St. Austell 


OOALS. 


Cornish Mines Supplies Co., Ltd., St. Austell 
Dunkerton Collieries, Dunkerton, near Bath. 
H. Rees Jones & Co., Cardiff. 

Stockwood, Rees & Co., Ltd. 

Welsh Navigation Steam Coal Co., Ltd., Cardiff 


COLLIERIES. 


Dunkerton Collieries, Ltd., Dunkerton, near Bath. 
Rees Jones & Co., Ltd., Carditf 


COLOURS AND CHEMICALS. 
Brown, R. B., & Co., 45, Finsbury Square, E.C. 


Podmore, W. & A. }., Caledonian Mills, Shelton, Stoke-on-Trent. 


ELECTRICAL ENGINEERS. 


Harry H. Gardam & Co., Ltd., Staines 


ENGINEERS. 


Holman Bros., Camborne 
Paulls (Engineers), Ltd., Fowey 


Sidney Smith & Blyth, Ltd., Garratt Lane, Wandsworth, S.W.18. 


FILTERPRESS. 

Premier Filterpress Co., Finsbury Pavement House, E.C. 
GAS ENGINES. 

Crossley Bros., Ltd., Manchester. 


TRONMONGERS. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Stocker, F. E., Ltd., St. Austell. 
Hawke & Son, St. Austell. 


LAND & MINE SURVEYORS. 


Trythall & Champion, Camborne. 


Mincing Lane, London. 


LUBRICANTS. 
Cornish Mines Supply Co., Ltd., St. Austell 
Reliance Lubricating Oil Co., Ltd., 19-20, Water Lane, E.C. 
Willcox, W. H., & Co., Ltd., 32-38, Southwark Street, London, 
S.E.1. 


MINING ENGINEERS. 
Rich, Wm., & Sons, Redruth. 


MINING MACHINERY. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MINING SUPPLIES. 
Cornish Mines Supply Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Holman Bros., Camborne. 
Rich, Wm., & Sons, Redruth, Cornwall 


MOTOR TRANSPORT. 


Mid-Cornwall Transport Co., 


St. Austell. 
PIPES. 
British Mannesmann Tube Co., Ltd., Salisbury House, London 
Wall, E.C.2. 
Ryland, A., Cradley Heath, Staffs 
PUMPS. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Willcox, W. H., & Co., Ltd., 32-38, Southwark Street, London, 
S.E.1. 


QUARRYING AND MINING REQUISITES. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 

Warden, F. H., Ltd., Birmingham. 


RAILS (Bridge, Flange, Double or Bullhead). 
Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 


RAILWAY WAGONS. 


Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardif. 
Roberts, Charles, & Co., Ltd., Horbury Junction, nr. Wakefieki. 


ROPES. 


Cornish Mines Supplies Co., Ltd., St. Austell 


SHIPBROKERS. 


Blake, G. A., 11, High Cross Street, St. Austell. 
Ludlow & Sons, Penzance 

Simpson, Spence & Young, London. 

Toyne, Carter & Co., Fowey 


SACKS & BAGS. 


Andrew Weir & Co., 21, Parliament Street, Liverpoul. 

Boag, Thos., & Co., Ltd., Greenock. 

Cornish Mines Supplies Co., Ltd., St. Austell. 

Dovener, J. H., & Co., Union Street, Liverpool. 

North Mills Co., Ltd., Little Peter Street, Manchester. 

The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


TIMBER IMPORTERS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Fox, Eliott & Co., Plymouth. 
T. Warne, St. Austell. 


WATERPROOFING. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 
WIRE ROPES. 
Hood Haggie & Son, Ltd., Newcastle-on-Tyne. 
Stephens, Joha, & Son, Ltd., Falmouth, England. 


Ltd. (1922), Bodmin Road, 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of “ The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, ‘‘ The China Clay Trade Review,"’ Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. Telegrams—“ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines). 





China Clay Industry Developments 


THE announcement of the negotiations that are afoot for 
the acquisition of Messrs. John Lovering and Co.’s China 
Clay and Stone business, is vet another indication of the 
changes that are taking place in the control of China Clay 
production. 

Since the war, there has been a gradual lessening of the 
number of separate firms engaged in the industry, the 
forerunner of the amalgamations having been the union 
of the forces of the West of England China Clay Co., 
Messrs. Martin Brothers and the North Cornwall China 
Clay Co. into what is now known as English China Clays, 
Ltd. Then followed closely the acquisition by Messrs. 
H. D. Pochin and Co., Ltd., of Messrs. John Higman and 
Co.’s works, bringing them into the position of being the 
third largest producers. [ast year saw the amalgamation 
of North Goonbarrow and Halviggan with English China 
Clays, Ltd., followed by the purchase of Anchor United 
and Melangoose China Clay Cos. by the Paper Makers 
Importing Co. of America, who have had a buying organ- 
ization in St. Austell for many years. Early this vear 
saw a further absorption by English China Clays, Ltd., 
of Rosevear China Clavs, Ltd. and the Imperial China 
Clay Co., Ltd. 


Still Several Producing Firms 

With all these absorptions, there are still many individual 
producing firms, of whom Messrs. Parkyn and Peters, 
Messrs. Grose and Stocker, and Varcoes China Clays, Ltd. 
are among the oldest and biggest, but the bulk of the 
producing business is in the hands of the three firms 
represented by English China Clays, Ltd., Messrs. John 
Lovering and Co., and Messrs. Pochin and Co., and they 
have under their control by far the greater proportion of 
best clays, which are the winning counters in the China 
Clay business, because they are the most immune from 
foreign competition. 


Capitalisation Ideal 


The reported intervention of Sir Charles Cottier as the 
chief in the financial operation in connection with the 
Lovering negotiations, has led to a renewal of talk in 
China Clay circles of the possibilities of developments on 
a large scale in the direction of the capitalisation of the whole 
industry as one concern. For all practical purposes on 
the sales side, the industry is now organised as one concern 
through the Association which controls all but a small 
fraction of the total output of the producing firms, though 
all of them retain liberty of action as regards production 
and management. Many advocates of the Association 
plan have long since looked upon the capitalisation of 
the whole industry as the ultimate aim, on account of 
the greater strength it would give the industry in dealing 
with foreign competition. 


Meeting Foreign Competition Menace 


It is argued that the bringing of all concerns now engaged 
in the industry into one great combination, would give a 
great impetus to the development of overseas markets, 


because, as a result of the saving and economising that 
would follow upon the elimination of competition between 
individual producers, effort could be concentrated upon 
the cultivation and development of markets. During 
the war, great encouragement was given to the develop- 
ment of foreign kaolins through the interruption of supplies 
of home China Clays, and since then the deposits then 
opened up have come into increased production. This 
increased production has been coming more and more into 
competition with our clays in foreign markets, and unless 
our home producers can do something to meet it by the 
price factor, it may become even more formidable than it is. 


Amalgamation Possibilities 


The question that has to be faced sooner or later is: 
How can the industry be best organized to make it power- 
ful and resourceful enough, not only to maintain its hold 
upon foreign markets, but to enlarge it ? The answer seems 
to be amalgamation. Other industries, more powerful 
than the China Clay industry, have proved the benefits 
of amalgamation as an essential move in the economic 
offensive. 

It is sometimes forgotten that China Clay production 
is essentially a British industry, the possibilities of China 
Clay as a valuable raw material in industry having been 
first proved by the pioneers in Cornwall and Devon, and 
developed by them. Those who have entered the field 
since, have traded upon the pioneer work of our home 
producers, who were the first to exploit the overseas markets 
which are now being threatened more and more, following 
upon the disadvantage in which home producers were 
placed through the war. If, by a combination of interests, 
production costs could be substantially reduced, our over- 
seas markets could not only be recovered, but considerably 
increased. Thus would the volume of production become 
greater and the provision of employment be maintained at 
a much higher level than now. 

Events will show to what extent the amalgamation 
idea is likely to develop. The gradual accretion of strength 
by the Big Three may possibly hasten it and make it easier 
of accomplishment. 


The Board of Trade Returns 


The Board of Trade Returns for July indicate that during 
that month exports of China Clay, including Cornish or 
China Stone, amounted to 41,284 tons (valued at £91,922), 
as compared with 45,139 tons (valued at 493,667) in 
July, 1927, and 80,649 tons (valued at £167,272) in July, 
1926. For the seven months ended July 31, 1928, exports 
amounted to 336,586 tons (valued at £744,953), as compared 
with 371,888 tons (valued at £786,923) in 1927 and 397,807 
tons (valued at £824,500) in 1926. If fireclay and all 
other sorts of clay be also added to the account, the value 
of clay exports in July was £108,737 (as compared with 
£111,268 in 1927 and {190,306 in 1926); while for the 
seven months ended July 31, 1928, exports were valued at 
£882,379 (as compared with £932,832 in 1927 and {996,702 
in 1926). 





6 The Chemical Age 


(The China Clay Trade Review Section) 





August 18, 1928 





China Clay Deal 


Reported Acquisition of Lovering and Co.’s Works 


It is reported that the negotiations that have been going on 
for some time for the acquisition of John Lovering and Co.’s 
China Clay and Stone business in Cornwall, are being com- 
pleted, and that the purchase price is well over half a million 
pounds. 

The principal in the deal is Sir Charles Cottier, the Plymouth 
solicitor, who, before the war, left the West Country, and 
became one of the big men in the financial world of Londor. 
He has at his command great financial resources, which, with 
his financial co-operators, he has used in the development 
of some big companies whose shares are always active on the 
London Stock Exchange. His active interest in the China 
Clay industry has so far been confined to Hensbarrow China 
Clays, Ltd., in which he has the cortrolling interest, and 
which is under the management of his son, Mr. C. M. Cottier, 
and Mr. John Morton. 


History and Development of Loverings 

John Lovering and Co.’s works include among them some 
producing the best clays of the market. For some time, owing 
to a breakdown in health, Mr. John Lovering, the senior partner, 
has not taken such an active interest in the business as formerly, 
but his brcther, Mr. W. T. Lovering, who has been chiefly 
concerned in the management of the works, and his elder son, 
Mr. J. S. Lovering, who has had charge of!the office organisa- 
tion, are still actively engaged in the business. Latterly 
Mr. Reginald Lovering has assisted his father, Mr. W. T. 
Lovering. 

Lovering’s is ore of the pioneer producing firms in the China 
Clay industry, and has world-wide connectons. Up to now 
it has always been a family business. The Martins and Lover- 
ings, who founded the business over 100 years ago, have 
continuously, through their successors, developed and carried 
on the business, becoming the second largest (English China 
Clays being the biggest) producers in the industry, with an 
output of about 180,000 tons per annum. The bulk of their 
works are in the St. Austell parish, in the neighbourhood of 
Carthew and Stenalees. It is understood that the present 
principals will continue to assist in the management of the 
works under the new regime, and that there will be no material 
change on the production side. 

The works operated by Lovering and Co. include the follow- 
ing: Carclaze, Cleaves, Higher and Lower Ninestones, Pen- 
hale, Carbean, Meledor and Wheal Arthur in the St. Stephens 
district ; Wheal Grey and Bakers in the Penzance district ; 
stone quarries at St. Dennis; as well as cooperages, black- 
smiths’ and carpenters’ shops and equipment depots. 

Lovering and Co. are members of Associated China Clays, 
Ltd. (the producers Association), but the acquisition of the 
business by Sir Charles Cottier and his friends will make 
no difference to their membership, which is provided for under 
the terms of the Association’s articles. Hensbarrow China 
Clays, Ltd., are already members of the Association. 

It is thought in China Clay circles that this new movement 
in the financial control of the industry may lead in course of 
time to wider developments. 





Tug Company’s Claim for Salvage 

Important Case in Court 
A CASE of importance to the owners of vessels engaged in 
the China Clay carrying trade was decided at the last St. 
Austell County Court, when His Honour Judge Gurdon 
gave judgment upon the case heard at the Truro County 
Court in which the Fowey Tug and Salvage Co. sued the master 
of the auxiliary schooner Romanie for £50 in respect of salvage 
services rendered on December 18 last by the tug Cruden 
Bay. 

The sum originally claimed was £20, and His Honour related 
the circumstances which led to the action. On December 18, 
1927, the Romanie came into Par Bay on her way to Charles- 
town and dropped anchor. A gale of wind was blowing, 
and the vessel began to drag her anchor. The D.Y.P. signal 
had been hoisted on board the schooner on the morning of 
December 18, and at 9 a.m. the Board of Trade Officer near 
Apple Tree, Charlestown, notified the tug company, who sent 


* mined. 


the tugs Cruden Bay and Gallant to the schooner. Meanwhile 
the anchors of the schooner had held in the rock, though the 
wind was still blowing strongly. When the tugs arrived, 
some conversation ensued between the captains of the schooner 
and the Cruden Bay, in which the captain of the schocner 
asked the tug captain what he had come there for, and the 
latter replied that he had come as a result of the notification re- 
ceived following the hoisting of the signal, which was appar- 
ently still flying. Subsequently the captain of the Romanie 
asked what the captain of the tug would charge to tow him to 
the shelter of the Gribben Head Cliffs. The captain of the 
tug named a sum which was not accepted. 

Commenting on the statements as to the conversation, 
His Honour said he was of opinion that conversation must 
have been very difficult, and he believed that what the captain 
of the Romanie asked fcr was not to be towed to safety, but 
to be towed to shelter. Later the tugs went away, and when 
the wind abated the schooner proceeded to Charlestown. 

His Honour said he had to determine what the true position 
of the Romanie was when she hoisted the D.Y.P. signal on the 
morning of December 18, 1927. It was an ambigous signal 
in the circumstances, exhibited with a view to obtaining the 
assistance of the tug with the object of towing the Romanie 
across the bay to the shelter of the Gribben shore. His opinion 
was that she was in a dangerous position, and her captain, 
realising this, exhibited the position signal. If he was, in 
fact, at the time in question, in actual danger, Or in a position 
where danger might reasonably be apprehended, the tug 
was entitled to be rewarded on coming to the vessel’s assist- 
ance. He awarded the plaintiffs {20 for such services and gave 
judgment with costs. 





Rod and Ball Mill Crushing 


A_ Recent Investigation 

For some months, the Intermountain Experiment Station of 
the United States Bureau of Mines, at Salt Lake City, Utah, in 
co-operation with the United States Smelting, Refining and 
Mining Co., has been conducting a study of the influence of 
certain factors on rod and ball mill crushing. The factors 
involved in this study are : rate of feed, thickness of pulp, and 
ball load. In making this study a series of samples were 
obtained from one grinding unit at the Midvale plant of the 
company. This unit consists of a 5-ft. by 10-ft. primary 
rod mill and a 5-ft. by 10-ft. secondary ball mill, each in 
closed circuit with an Akins classifier. 

The primary object of the grinding investigation at Midvale 
is to obtain as complete information as possible on the minus 
200-mesh material present throughout the grinding circuit. 
For this purpose the minus 200-mesh from each sample is 
separated into four sizes by elutriation. These four sizes are 
compared with similar products obtained by the elutriation of 
minus 200-mesh quartz, the surface of which has been deter- 
By allowing for difference in settling rate for the 
various minerals, and also for their difference in shapes, it is 
thought that a fairly accurate surface measurement of the 
various products will be obtained. The samples were taken 
for a definite period of time from the entire stream of pulp, 
tonnage figures were obtained, and from the sizing tests and 
the elutriations tonnage, balances of the various sizes were 
also obtained. All of the samples, as well as the various sizes, 
have been analysed. From the data thus obtained the 
distribution of the various minerals is being determined, and 
the amount of surface represented in the various products is 
being calculated. These surface figures are to be used in 
ascertaining the power efficiency for the two mills, power 
readings having been taken during the sampling period. 

A figure of ‘‘ useless work,’’ in material finer than that 


required, will also be obtained for the two mills. As the 
calculations involved in obtaining this information, while 


very simple, require considerable time, they have not yet been 
completed. A second series of samples has been taken, under 
normal operating conditions, extending over a longer period 
of time than for the first samples. This second series is in the 
nature of a check on the first, this being very desirable in 
connection with the result obtained in elutriation. Should 


this study indicate that certain changes in the grinding opera- 
tion would be beneficial, it is proposed to make such changes 
for the puipose of further investigation. 
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Cimita Ceramic: A New Variety of Clay 
A Report from Chile 


In a recent report from the Technical Chemical Laboratory of 
the Corps of Mining Engineers of Chile, reference is made to a 
specimen, received for examination, which was described as 
a rock containing soapstone, owing to its unctuous surface. 
All its characteristics, however, clearly proved that this idea 
was without foundation, so that further examination was made. 

As it was evident from the unctuous nature of the rock 
that it contained clay in a finely divided state, a preliminary 
analysis was made by the Seger method which gave 60 per 
cent. of clay. Analysis of the residue, after extraction of the 
clay, demonstrated that it was question of a rather pure 
felspar, seeing that there were only rare grains of quartz. 
This preliminary examination led to the conclusion that the 
specimen in question was really a natural clay mixture which 
might be successfully utilised for the manufacture of indus- 
trial products, and the final analysis, states the report, proved 
that this was the case. As, however, the specimen was very 
small, nothing was left of it and some considerable time was 
spent in obtaining a larger quantity and more reliable infor- 
mation concerning the deposit. 

In this emergency Sefior Salcedo came to the aid of the 
laboratory, as he was acquainted with the mineral, its origin 
and the deposit from which it came in the province of 
Coquimbo, where it exists in enormous quantities. The new 
supply was large enough to continue the work commenced, 
and nine analyses were made with special attention to those 
parts which appeared different to the eye. There would be 
no point in giving all the details of the work, though it was of 
great value for guidance in the laboratory, but the following 
is a brief account of the general composition of the substance 
which truly represents the average of results. 

The non-plastic part, usually called free silica, consisting 
chiefly, in this case, of felspar, represented 41.35 per cent., as 
follows, of the total : 

Combined Silica 27.67 per cent. 


DINNER ca Nare ta teria tain ip Stour gt acd erdca dase. ok MINIS MURS 13.31 
PUOCRONNI TORINO ois 55 5405.0 66a Kaos vey eneneee 0.22 
OR RUARND ARIES a oSy-ri0'c Sins) oS Oho OAs o HRMS w 8-2 OS 0.15 


The plastic part or clay completed the 
follows :— 


100 per cent., as 


ERE ORI OR OTe RD Er nee AR PRETO SER tre eee Nana ne 26.45 per cent. 
ES AT IIe rea cc eae 21.05 

PS RS ie eine pA aN nO Jae earn Perea 0.40 

MES Fials ig Giese Rise ALA ea hw eee area e WRN O80 ;; 
WEIS ke io Sec tens cic Se ae Awa wes traces 
INNER 003k ry cues evoke ee ee ed 0.31 

PRES Si ie aanisaciss SAA GaAs ae Non eRe traces 

RCN RMNNN SENTRA DMN Si Gd sera ahd se ie Whig ia eleti ving Al Sa 3.52 

cg So ONE eee ae en Sena eee 0.20 
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0.30 


Preperties of the Clay 


All the work brought to light the peculiar properties of this 
natural product and it was made clear that it could be directly 
utilised for industrial purposes. It also appeared that the 
mixture of clay and felspar was so close as to suggest the 
possibility of dispensing with extremely fine grinding in prac- 
tical work. which would be a great advantage. In the manu- 
facture of ceramic pastes, grinding to an impalpable powder 
is essential for abscrption of the melted felspar by the clay, 
which gives the final paste. This fine grinding, a long and 
expensive operation, is not necessary in this case, as the 
natural product is said to have a homogeneity which could 
not be equalled with ordinary methods of work. The small 
percentage of iron and titanium in this product, is a sure 
sign that the pastes would be of very nearly perfect white 
colour. 

Any clay deposit may occasionally contain this product 
combined with other substances in such proportions as to 
make it of use for ceramic pastes without artificial changes in 
the composition. But this is exceptional and very difficult to 
obtain in practice. On the other hand, trituration of such a 
mixture could not be dispensed with whatever the exterior 


aspect of the mass, considering that the formation of clays 
at the expense of rocks containing felspar is a phenomenon 
which excludes all possibility of perfect pulverisation of the 
other constituents of the mother rock. In the case dealt with 
this phenomenon of intermixing is normal because the felspar 
has been kaolinised in a very diffused form in all the mother 
rock, 
Claims Made for the Clay 

Thus it is question of a specific characteristic of this rock, 
which, together with the peculiar feature of the transformation 
in the exact degree to constitute a directly utilisable ceramic 
material, is Claimed to distinguish it from others hitherto exist- 
ing. Taking all this into consideration, it has been decided 
to give this clay a special name, and the writer of the report, 
Jorje Westman, has adopted the word ‘‘ Cimita,’’ the first 
three letters being the initials of the official name of the Corps 
of Mining Engineers, with the current termination of mineralo- 
gica! nomenclature. 

Results obtained in practical applications are claimed to 
have exceeded the most optimistic theoretical expectations. 
The product from fired ‘‘ Cimita ’’ is a very hard, firm, stone- 
ware, with a very fine grain and perfectly vitrified texture. 
The white colour is almost pure and the substance quite 
impermeable. Its appearance is claimed to be very much 
finer than that of the most highly-prized products in the 
markets. Firing in the laboratory varied from 3 to 3} hours 
with hot fire. It is impossible to give the precise temperature 
of firing owing to the absence of instruments in the laboratory, 
though it can be estimated at about 1000° C. 

No doubt it will not be possible to work so quickly and easily 
with industrial firing, but it is asserted that in any case firing 
will be very much quicker and easier than with most other 
known materials. After repeated trials, the following enamels 
were selected for this ware. 


FRIT FOR WHITE OPAQUE ENAMEL. 


CRCMONS TOIIOGR oe niceic 5 sibs Kas 58 parts 
Nh Calnasc essa eng 20 
Le Er reer gto tee 10 
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FRIT FOR GREEN OPAQUE ENAMEL. 


GRMN abu. y 4. taeiles see oaneie 58 parts 
Dead DICMTOMALE . so oki id csn ee 16 
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I IN ic vars a ere te we a ets 20 


These enamels or any others must necessarily have a lead base, 
as successful results cannot be expected with purely felspathic 
enamels for a low temperature and quick firing. The plas- 
ticity of ‘‘ Cimita ”’ is inferior to that of current clays and it is 
thought that a workman accustomed to the latter will find 
difficulties with the new product. This, however, is merely 
comparative, and the report claims that there can be no 
difficulty in training skilled workers for ‘‘ Cimita.’’ On the 
other hand, suitable ceramic materials can be mixed with 
‘“Cimita ’’ In the case of a thinning material being required 
for work in the press or the same with slips it may be well to 
utilise the same ‘‘ Cimita’”’ previously biscuit fired, which is 
easily done at a temperature of about 600° C. The author of 
the report considers that ‘“‘ Cimita ”’ is admirably suitable for 
work with slips. 

The ceramic industry is not in itself so complicated as are 
the preparation and production of the necessary materials. 
It is this which makes it difficult and expensive. This, perhaps 
(states the report) is why the industry has not been developed 
in countries where conditions are not particularly favourable. 
All difficulties and tiresome stages in manufacture are claimed 
to be eliminated by utilisation of ‘“‘ Cimita,’’ as all work is 
reduced to a minimum. This is the essential feature in the 
employment of the new material. Heavy ware, the most 
important, commercialiy speaking, and the most lucrative, 
such as baths, lavatories, etc., can be made from “ Cimita’ 
with great speed, perfection and rapidity. (Boletin de la 


Sociedad de Fomento Fabril). 
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China Clay Notes and News 


China Clay Rating Relief Assured 
IN the course of a speech given by Sir Charles Kingsley 
Wood, Parliamentary Secretary to the Ministry of Health, at 
Tregrehan, near St. Austell, on July 21, the de-rating proposals 
of the Government in their bearing on the China Clay industry 
were referred to in the following reassuring terms: About a 
millions tons of China Clay were produced every year, and the 
industry itself estimated that its rates amounted approxi- 
mately to 2s. 6d. on every ton produced. The rates levied on 
Cornish mines, quarries, and factories in 1928 were £105,000 
out of approximately one million pounds levied on the total 
population of 315,000. Agriculture paid in rates in Cornwall 
in 1927 and 1928, £108,000. The Government were going to 
relieve agriculture by a total remission of its rates, and were 
going to remit three-quarters of the rates on productive indus- 
tries. The tin-mining and China Clay industries would benefit 
by the Government’s scheme in the same way as other pro- 
ductive industries 

Mr. Pilcher’s recent statement had cleared up any doubt 
as to the position of the China Clay industry, and he (Sir 
Kingsley Wood) would reassure anyone that there was no 
doubt whatever that that industry would share to the full 
any benefit of the relief the Government was affording. He 
suggested that they were right in giving relief to the pro 
ductive industries, whether prosperous or unprosperous, and 
if they looked at the matter from the point of view of un 
employment there was no harm, in fact nothing but good, in 
helping the prosperous to become more prosperous and to 
employ more men. So far as the householder and the dis- 
tributive trades were concerned the best way to help every 
man and woman, especially the industrial worker, was to 
reduce unemployment and to get the wheels of industry going 
again. Nota penny of the cost of this relief was going to fall 
on the ratepayers 


G.W.R. Traffic Facilities Criticism 


AT the last meeting of St. Austell Urban Council, Councillor 
Mules said he had been requested to bring up a matter which 
was really a concern of that Council indirectly, and that was 
with regard to the traffic facilities at the railway station. 

Recently 18 teams of horses waited two, three and four hours 
at the station because there were no trucks to put the clay 
into. A town like St. Austell ought to have better conditions 
than that. He would like a representation to be made to the 
company from the Council. Such a state of things was not 
fair to the trading people of the area. It was a very serious 
matter. Councillor Hoskin seconded. 

The Council agreed to the proposal to communicate with the 
railway company. 


Technical Exhibition at St. Austell 

THE Royal Cornwall Polytechnic Society’s Exhibition, held 
in St. Austell for five days, was the first to be held in the chief 
town of the China Clay industry, and so far as number of 
exhibits went it was the best the society has held. The local 
committee (with Mr. P. D. Vowles as secretary), the councils, 
and the education authorities worked hard in conjunction with 
the Society’s secretary, Mr. E. W. Newton, of Camborne, 
and the result was an exhibition which it was worth everyone’s 
while to visit : 

China Clay production was featured in the exhibition to 
some extent, though there was a lack of examples of the 
various uses to which the clay and stone are put. The chief 
feature was a well-constructed model of a China Clay works 
and dry, with all the various pumping processes depicted, 
including the pumping and washing out of the clay from the 
side of the pit by means of hydrants. Electricity was used to 
drive the model plant. This exhibit was supplied by Mr 
R. W. Varcoe, of Varcoe’s China Clays, Ltd., who also had a 
stand in another part of the exhibition, showing blocks of 
refined and dried clay, various kinds of China Stone, clay in 
semi-liquid condition, and decomposed clay bearing stone. 

English China Clays, Ltd., had a stand with photographs 
of various works and examples of clay and stone in various 
forms and China Clay brick. Mr. J. M. Coon, who is a well 
known scientific authority on China Clay, showed examples 
of microscopic work and apparatus used in the testing of clay. 


An exhibit worthy of special note was the model of a China 
Clay works made (largely in cardboard) by the scholars of the 
Treverbyn Council School, where the average age is only 
12} years. 


A Fine Effort 


Mr. E. W. NEwTon, the secretary, at the opening ceremony 


said that they had there what he thought—when it was 
thoroughly considered and digested—was one of the best 


exhibitions they had ever held. This was not so much in the 
multiplicity of its trade exhibits, which were practically a 
thing of the past. He believed their society was the first 
association that ever held an engineering exhibition. It had 
been copied by many other agencies, and except in very large 
towns it was very difficult to hold a trade exhibition in Corn 
wall. Yet they ought to be pleased that although they had 
not many trade exhibits those that they had were well worthy 
of a position in the Exhibition. They had the products of 
three Cornish firms who had been in existence for considerably 
over vears. They were Holman Bros., of Camborne, 
Messrs. Bickford-Smith, manufacturers of the safety fuse 
(now a part of Imperial Chemical Industries, Ltd.) and John 
Stephens and Sons, Ltd., of Falmouth (British Ropes, Ltd.). 

They had in that locality millions of tons of waste material 
and now some use was being made of it. They would see an 
exhibit of concrete blocks by the Pentewan Dock and Concrete 
Co. He understood that the concrete blocks made from the 
waste sand of China Clay working proved better than any 
other making. If so, he congratulated them, because they 
had enough sand for posterity in their heaps, and it would 
improve the landscape if some use could be made of it. There 
were also some bowls made from the same material. The 
China Clay exhibits were not numerous, but there were two 
from representative firms, English China Clays, Ltd., and 
Varcoe’s China Clays, Ltd. They were very instructive and 
educational. 

Among the awards were the following : Nobel’s Explosives, 
Ltd., diploma of honour for stand and first bronze medal for 
safety igniters, etc. ; R. W. Varcoe, working model of a China 
Clay mine, second silver medal ; Varcoe’s China Clays, Ltd., 
diploma of honour; English China Clays, Ltd., diploma of 
honour: Pentewan Dock and Concrete Co., Ltd., first bronze 
medal. 


100 


Clay Droppings Nuisance 

THE highways committee of the St. Austell Urban Council 
recommended at the last meeting that the attention of the 
clay carriers be drawn by mean of posters and circulars to the 
damage caused to the tarred roads by the dropping of clay from 
their wagons. Speaking to the recommendation, Councillor 
R. M. Richards said that the reports in the papers had had some 
effect already. The recommendation was carried. 


Unemployment Figures 

THE following figures show the unemployment position in 
Mid and West Cornwall at present :—Redruth, 629 ; Camborne, 
304; Falmouth, 419; Fowey, 115; Hayle, 195 ; Helston, 41; 
Newquay, 24; Penzance, 278; Perranporth, 2 St. Austell, 
390; St. Columb, 53; St. Just, 89; Truro, 158. Of this 
total, 263 men, 84 women, and 15 girls are stood off tempor- 
arily or are in casual employment. 


New Company 

CERAMIC TRusT, LTD., was registered as a private company 
on July 23, with a nominal capital of £60,000 in 50,000 10 
per cent. cumulative preference shares of £1 each and 200,000 
ordinary shares of Is. each. The objects are: To acquire 
and hold shares, stock, debentures, debenture stock, bonds, 
notes and any other securities ; to carry on banking business ; 
to discount bills, and act as company secretaries ; to carry 
on the business of manufacturers of and dealers in fire-bricks, 
furnace and other linings, bricks, tiles, pipes, pottery, earthen- 
ware, china, terra cotta, ceramic and enamelled ware, sanitary 
appliances, etc. The first directors (to number not less than 
two nor more than eight) are to be appointed. Qualification, 
1,000 shares ; remuneration, £200 each per annum. Solicitors, 
Brown, Turner, Compton Carr and Co., 3-4, Clements Inn, 
London, W.C.2. Registered office, 65, London Wall, E.C.2. 


>* 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 
clay ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


Fowey Shipping—July, 1928 Par Harbour Shipping—July, 1928 
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ee ie Be | eee eee eee July 17, Weston Pt. as 
TAG 22, BB te PORE. 5 6 6g Scie sis ae Cea July 13, Weston Pt Sailings 
ANAT DR is IRR ia 525 5di0is rs waren are se elon July 14, Terneuzen Date. Vessel. Destination. 
MY Tay OREN Gens sane cass eeeone July 18, Halden ee 2S 6s OGIO. oo i2cs balsa baetacsawss Roscoft 
BUI) GR RINPORE x i659 5634s 08 a) ode ew a ay July 16, Runcorn SO NEN ok oe ce Oe ley bie Waeeeaies Gravesend 
SAG, SS: SOMMAMIO ois wa suis e ce aes July 14, Gravelines Wea) 8 SSE AGIAUP DON) locos ceil boars cannes Cork 
TUL LS, BG, TUOMCORUR: diseicsasas deca ies July 17, Liverpool TM ER IIR OS Oe a oy alianallgre Preston 
DAMST WA, Sis, MAUS AROSE 06d 5 '4:5:500r5:6 9 018 ee July 17, Larne and | ae Sea | a ee eee Plymouth 
Preston Uae! Se ee ate Gravesend 
Le Kal OO ENO oie a lida yon n ea sieeeas July 17, Ridham eal. BAY HAICUI Oo 5s 5 osx Soaidcc: Rudsla lose coals woceress Gloucester 
Taly 14, MW AUOROMS FOOEN: 5 osc sccd coe oes July 18, Harburg July File pe, a Oe Ternuezen 
AE St GO nos sis hits cess Gases Sa July 14, La Pallice Waly 86 S:S. (Grosubbor «<<<. «becca i canavvane Rochester 
July 14, SS. WURslen os dscsccs cc Peters July 18, Riga July RN il ee at le Plymouth 
July 15, 8.8. Sturdee Rose ........00000005: July 19, Weston Pt. July 19 s.v. TINIE Sota. isda a eck wales wee Plymouth 
DUNT OS, GIB BRON 0 5-cis's vieaine ctec nese July 20, Antwerp UMMM MEUM give cdciieakanieixeeis Plymouth 
DULY MES TMNO 5 aici sn aan se aweate tet July 18, Genoa July 20 'S:S. AMS GOUER 2. oo keciaescureusend Antwerp 
JOS? DG, BE SION 536.56 28 KS Sse O04 July 17, Plymouth WN SE ea ines OMIT ed or nee aed meashov dvvdecuiainnen London 
July 17, S.S. Cristina 2.6... cece July 21, Genoa July 26 a0. York Valley ... .....0. ccs scceds. Jersey 
July 18, s.s. Westdale ..........0-0e eens, July 21, Leith July 28 s.s. RUMOR Rain el ne inglelerant aliacs Oueenboro’ 
BOIS 20, OG, GONNONN. Soaks. bcc nea cease Sao July 20, Terneuzen : i 
BOY BO BiG: BRO 5655565 oe esa ale nies July 18, Bo’ness 
BU EG Me Re 5h 8.5 ono wees ated cwisies July 24, Skien C: l. Shi 4 J 
SU C068 CM nines aca aaasiosiar ewe July 24, Kotka har estown tipping uly, 1928 , 
Puly 20; OV. JONG, TR: os. oes Sota cans xee's July 25, Stettin ae a AE — Pca - a — 
July BO; MER GOPGOE ok. 6564. F004 Sees July 28, Rouen June 30, s.v. Flying Foan ; ...Me a issey ........ July 5, London 
July 21, s.s. Lieutenant le Mornier ........ July 24, La Pallice +a $5.4 ee is ee ke tlk menses tos ord 7s neon 
J uly 21, S.S. Horn Eee Oa ne OG te Oe Rae ee July 24, Leith ta “ av. road . ~ ; ae "faa ‘ ‘ July 16, Nantes 
July ST Oe NON 5k Os OA ka Sahm July 25> Terneuzen July 6, s.s. Beaconray..... ..- Shoreham ; ...July 7, London 
SORRAE OR as RON Ge 6a 5 2G uke Ge aca es wR SS July 25, Sheboygan, July ro, M.v. Katie .................Falmouth  .........July 14, London 
vor USA July 10, s.v. Lady Agnes ..... ..Pentewan ..........Jjuly 15, Goole 
: : July 12, s.v. Lady Jean.. ; . Pentewan .....July 16, Rochester 
Duly 22, 9.6: GOMREMOOM oasis twee July 26, Amsterdam July 18, s.s. Grit ...... .. Torquay : July 19, London 
MaslyO2. GS; WEEE MOOSE. dio was 80s wn eens July 25, Preston July 20, s.v. Lady Rosebery .. lruro. .. July 25, Rochester 
ONS 23, BS. CUMONE WONG 66.3 oss aiesss a eas July 26, Brussels 
DR Ba NOE eae Wir x aks Hace sel oar July 26, Harburg . 
BIA 8; GAMO Ee e055 4a wanes ssaanies July 27, Gravesend Par Harbour Tide Table, September, 1928 
BANG 29, BS, PPMINOME ka os.6 os ows ea wares July 27, Antwerp (British Summer Time Throughout) 
BRIG a CG aL OPN = waco ins 6.6 e's anova we & bveiats July 27, Raumo Day of Day of 
DOU Sa, OS. IIe one's hd Sata eida tse July 28, Antwerp Week. Month. Morning. Afternoon. Height. 
BORD BEGG. FP PMINOSE <5. 5555006) a las 2 wrss hha July 27, Barrow Saturday .. I Bed 7 ES atlas 2 30 Lee 13.2 
OONy Oh, OA. ROD hos. oxcceieswdecs pars * Charlestown Sunday ee es 7.49 eels 8.6 ae 13.6 
BUEN Bie NN oes 55 05.6 A aie ayo ww aes a"s July 27, Karlskrona Monday 3 Siiers 8.24 eas 8.42 ea 13.6 
BO Oh NN 5 65's 9 is acta 4 VSN SOO aT July 30, Liverpool Tuesday... 4 seas 9.1 Dee Ny g.20 Boe. 13.2 
BUI 20 Gal. Sree MN 6 5 oo sens can ew es ees * Runcorn Wednesday 5 rae 9.39 terres 9.59 ee 12.7 
SUR GB Ey MNO a is ids ae oa Sores wae ea Aug. 1, Garston Thursday. . 6 aie 10.20 Nee 10.43 eee 11.9 
JULY 29; B65. GIENCKOCEER a5 occas esis sau July 28, Rouen Friday 7 ir.0 aol te 15.39 pe 10.9 
SRY 27, BY. OPINION. ois Fawn eee Shaw eod Aug. 9, Saturday .. 8 ee ees? 0.15 elaeets 10.0 
July 27, u.v.Conrad Luhring .........006. July 30, Wiborg Sunday . ns 9 0.58 1.45 9.11 
Sele SG. Cie, PRON Oa oo nose i vdaaa save July 31, Runcorn Monday .. I0 2.449 3.28 10.6 
ae ae i aa July 29, Par. Tuesday... 11 4.2 4.30 11.5 
PUY BRODY, TRMONRES 6c a5 cece weenenaabad Aug. 2, Runcorn Wednesday 12 5-5 5. 30 12.3 
ae Re re Aug. 1, Oscarsham Thursday... 13 5-53 6.14 12.9 
SONY OO: BiG; SOE soins owas sd Siacw se ease ed Aug. 9, New York Friday sae 14 6.34 6.53 13.0 
July i lg a a een end July 58, Genoa Saturday - 15 7.11 2329 13.3 
SUNY 30, A. PUES, ae sd acc dncacccce sessed Aug. 3, Ridham Sundav ... 16 7.42 7.57 14.2 
a ee Re Se a re Aug. 2, Portland, Me Monday .. 17 8.12 8.37 12.10 
* Signifies ‘‘In Port.” Tuesday... 18 8.41 8.55 12.4 
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Day of Day of 

Week. Month. Afternoon. 
Wednesday 19 / 9.9 ccee 9.23 
Thursday... 20 o 9.3 9-54 
Friday ... 321 es 10.12 ee 10.33 
Saturday 27 
Sunday ... 23 ver eer Oo. ( 
Monday .. 2 Abs ; Fae et Pat .10 
Tuesday... ss ae : eee 3. sees 7 
Wednesday 10.5 
Thursday. . 
Friday 
Saturday : ‘ 
Sunday . 3 : Bs 


Morning. Height. 


22 . . 1O. cove Il.27 


11.9 

i2. 

13. 
Pe ecce IRs 
Master. 


3 
E, CLEMENS 


Harbour 





China Clay Exports for July, 1928 


A RETURN showing the quantities and values of the exports of 
China Clay, including Cornish or China Stone, the manu- 
facture of Great Britain and Northern Ireland from Great 


Britain and Northern Ireland as registered in the month of 
July, 1928: 


COUNTRY OF DESTINATION. 


QUANTITY. VALUE 


Tons. 
Finland .. 931 
Latvia... che 821 
Sweden .. 2,014 
Germany 2,308 
Netherlands 3,060 
Belgium i 3,839 
France sees > 2,200 
Portugal .. 
Spain 
Italy. oie 
Greece .... 


wide 


uw 


Brazil : Pint 

Irish Free State . 

Cape of Good Hope 

British India, via Bombay 
Via Madras 


Via Bengal, Assam. Bihar and Orissa 
Australia 
New Zealand 
Canada a 





July Deliveries 


an improvement of 14,000 tons 1n the turnover 
by China Clay firms in July over the tonnage for June. The 
adverse balance against this year compared with last is 
over 66,000 tons Details of deliveries : 


THERE was 


now 


CuIxa STONE 
Tons 


1925 1927 1928 


CLAY Tora 


Ball 
Pons Tons 


Tons 





China Clay Imports for July, 1928 


A RETURN showing the quantities and values of China Clay, 
including China Stone, imported into Great Britain and 
Northern Ireland as registered in the month of July, 1928, is 
as follows : : ; 

COUNTRIES WHENCE CONSIGNED QUANTITIES. VALUE. 
Tons 


LRRD AR SUNOS 68s 50h 5553085 oo08 15 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


(NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void agatnst the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of ali Mortgages ov Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

BIRKS RAWLINS AND CO., 
china manufacturers.—Registered 
Bank; general charge. 

BLAIRS (LONGTON) LTD., earthenware manufacturers. 
Registered July 9, £4,000 debentures to P. Elliott, The Close, 
Hartshill, Stoke-on-Trent ; general charge. *Nil. March 19, 
1928. 

BLANCHARDS 
manufacturers. 
general charge. 

BODELVA CHINA CLAY CO., LTD., St. Austell. 
istered July 18, £400 debentures, part of £1,000. 
charge. *£1,500. April 11, 1927. 

GEORGE STREET POTTERY, LTD., Tunstall.—Regis- 
tered July 2, £2,500 1st debenture, to Branch Nominees, Ltd., 
15, Bishopsgate, E.C.; charged on land at Stoke-on-Trent, 
also general charge; also registered July 1g, mortgage to 
Bank ; charged on George Street Pottery, Tunstall, together 
with plant, machinery, etc. 

HAMMILL BRICK CO., LTD., London, E.C. 
June 30, {10,000 debentures ; general charge. 

MARTON BRICKWORKS CO., LTD., Marton (Yorks). 
Registered July 14, £1,500 debenture, to West Riding Finance 
Corporation, Ltd., Huddersfield; charged on 
leasehold property, also general charge. 


LTD.., 


July 19, 


Stoke-on-Trent, 
debenture to 


(BISHOP’S WALTHAM) 


Registered July 16, 


LTD., brick 


{5,000 debentures ; 


Reg- 
general 


Registered 


company’s 





U.S. Production of Fuller’s Earth, 1927 


Tue fuller’s earth sold or used by producers in the United 
States in 1927 amounted to 264,478 short tons, valued at 
$3,767,038. This announcement is made by the United 
States Bureau of Mines, Department of Commerce, which 
has collected statistics in co-operation with the Geological 
Surveys of Florida, Georgia, Illinois, and Texas. This is an 
increase of 13 per cent. in quantity and 12 per cent. in value 
compared with 1926. Every important producing State except 
Illinois and Texas showed an increase. The output was reported 
by 16 operators in 7 States in 1927, namely, Arizona, Florida, 
Georgia, Illinois, Massachusetts, Nevada, and Texas. Georgia 
was the leading State in production in 1927, with Florida 
second and Nevada third. These three States produced 
79 per cent. of the total output. The average value per ton 
of fuller’s earth was $14:24 in 1927 compared with $14:33 
in 1926. 

Fuller’s earth is a term used to include a variety of natural 
substances that possess the property of absorbing grease or 
clarifying, bleaching, or filtering oil. They are mostly clay- 
like substances, though recently-discovered material in the 
West (United States), which is of different character, is said 
to be superior to the eastern fuller’s earth. The original 
use of fuller’s earth was in the fulling of cloth, but little of it 
is now used for this purpose. It is used almost exclusively 
in the bleaching or filtering of vegetable and mineral 
Until 1895, when fuller’s earth was successfully produced 
commercially in Florida, the United States was entirely 
dependent on foreign supplies. In 1927 the imports of fuller’s 
earth were 7,580 short tons, valued at $109,281, a decrease 
of 17 per cent. in quantity and 12 per cent. in value compared 
with 1926. The exports of fuller’s earth are not separately 
shown in the official records of the foreign commerce of the 
United States, but 6 producers reported to the Bureau of 
Mines that in 1927 they exported 12,287 short tons of fuller’s 


earth, which was an increase of 85 per cent. over 1926. 


oils. 
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PIONEERS IN GR 
AND SAND PUMPING 


Pumps 
For Slime, Clay, Sand, Gravel, 


Stone, Water, Pressure 
ANY CAPACITY. 


Types 
SINGLE SERIES, LOW, MEDIUM AND 
HIGH LIFT, SEPARATE LININGS, 
CASELESS, BELT and DIRECT DRIVE. 


Slurry Pumps as supplied to Lansalson, 
Carveor, and other China Clay Companies. 


Sole Agents in Devon & Cornwall for 


DRYSDALES’ SLURRY PUMPS. 


OUR GRAVEL AND SAND PUMPS are Ideal for Rapid and Cheap Opening up and Sinking. Linings Readily Renewable and Extra Heavy. 
OUR SLIME AND SLURRY PUMPS have many exclusive features and show well-maintained efficiencies. 
We also supply Jet Elevators and Dewaterers, Piping, Valves, Monitors, Hand Pumps, &c. 


THE ALLUVIALS MINING MACHINERY CO. LTD. 


London Office: Lecal Representatives: 
2, Broad Street Place, E.C.2. W. FRANCIS & SONS, Bodmin Road, St. Austell. 
Telephone: London Wall 1375: Telephone: No, 55. 
PRIORI RIGRIGRIORIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRS 
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WHERE TO BUY 


A Classified Buyers’ Guide for China Clay, Machinery, 
Sacks, Tools, and Allied Lines 














AERIAL ROPEWAYS. 


British Ropeway Engineering Co., 7, Mincing Lane, London. 


AUCTIONEERS. 
Hancock & Sons, Sydney Place, St. Austell. 


BAGS AND LINERS (COTTON). 


Feltham, W. H., & Son, Tower Bridge Road, London, S.E.1. 


Barclays Bank, Limited. 


CANVAS GOODS. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


CHINA CLAY AND CHINA STONE. 


Best, Jas., & Sons, Longport, Stoke-on-Trent. 

Bloomdale China Clay Co., Ltd., 80, Bishopsgate, E.C. 

Burthy China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Carbis China Clay & Brick Co., Y.M.C.A. Buildings, St. Austell. 

Catalpo, Ltd., London. 

Dartmoor China Clay Co., Ltd., 11, Queen Victoria St., E.C.4. 

Dyer, Samuel J., Market Hill, St. Austell. 

English China Clays, Ltd., St. Austell. 

Fox, Roy & Co., Plymouth. 

Grose & Stocker, Stoke-on-Trent. 

Lovering, J., & Co., St. Austell. 

New Consolidated Mines of Ccrnwal!, Ltd., St. Austell and 
London. 

New Halwyn China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Newquay China Clay Co., Ltd., Newquay, Cornwall. 

North Goonbarrow China Clay, Ltd., 3, Victoria Place, St. 
Austell. 

Parkyn & Peters. 

Pochin, H. D., & Co., Manchester. 

Somerset Oxide and Ochre Co. 

Tehidy Minerals, Ltd., 3, St. Petroc House, Bodmin, Cornwall. 

Trethowal China Clay Co., Y.M.C.A. Buildings, St. Austell. 

United China Clay Co., Ltd., 80, Bishopsgate, E.C.z. 

Varcoes China Clays, Ltd., 107, Market Street, Manchester. 

West Carclaze China Clay Co., St. Austell. 

Wood, T.A.V., Ltd., Grant’s Walk, St. Austell. 


OOALS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dunkerton Collieries, Dunkerton, near Bath. 
H. Rees Jones & Co., Cardiff. 


Stockwood, Rees & Co., Ltd. 
Welsh Navigation Steam Coal Co., Ltd., Cardiff. 


COLLIERIES. 


Dunkerton Collieries, Ltd., Dunkerton, near Bath. 
Rees Jones & Co., Ltd., Cardiff. 


COLOURS AND CHEMICALS. 
Brown, R. B., & Co., 45, Finsbury Square, E.C. 
Podmore, W. & A. J., Caledonian Mills, Shelton, Stoke-on-Trent. 


ELECTRICAL ENGINEERS. 
Harry H. Gardam & Co., Ltd., Staines. 


ENGINEERS. 


Holman Bros., Camborne. 
Paulls (Engineers), Ltd., Fowey. 


Sidney Smith & Blyth, Ltd., Garratt Lane, Wandsworth, S.W.18. 


FILTERPRESS. 
Premier Filterpress Co., Finsbury Pavement House, E.C. 


GAS ENGINES. 
Crossley Bros., Ltd., Manchester. 


ITRONMONGERS. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Stocker, F. E., Ltd., St. Austell. 
Hawke & Son, St. Austell. 


LAND & MINE SURVEYORS. 
Trythall & Champion, Camborne. 


LUBRICANTS. 
Cornish Mines Supply Co., Ltd., St. Austell 
Reliance Lubricating Oil Co., Ltd., 19-20, Water Lane, E.C. 


—— W. H., & Co., Ltd., 32-38, Southwark Street, London, 
aE. 


MINING ENGINEERS. 
Rich, Wm., & Sons, Redruth. 


MINING MACHINERY. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MINING SUPPLIES. 
Cornish Mines Supply Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 


Holman Bros., Camborne. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MOTOR TRANSPORT. 
Mid-Cornwall Transport Co., Ltd. (1922), Bodmin Road, 
St. Austell. 


PIPES. 
British Mannesmann Tube Co., Ltd., Salisbury House, London 
Wall, E.C.2. 
Ryland, A., Cradley Heath, Staffs. 


PUMPS. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Willcox, W. H., & Co., Ltd., 32-38, Southwark Street, London, 
S.E.1. 


QUARRYING AND MINING REQUISITES. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 

Warden, F. H., Ltd., Birmingham. 


RAILS (Bridge, Flange, Double or Bullhead). 
Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 


RAILWAY WAGONS. 
Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 
Roberts, Charles, & Co., Ltd., Horbury Junction, nr. Wakefieki. 
ROPES. 
Cornish Mines Supplies Co., Ltd., St. Austell 


SHIPBROKERS. 
Blake, G. A., 11, High Cross Street, St. Austell. 
Ludlow & Sons, Penzance. 
Simpson, Spence & Young, London. 
Toyne, Carter & Co., Fowey. 


SACKS & BAGS. 
Andrew Weir & Co., 21, Parliament Street, Liverpool. 
Boag, Thos., & Co., Ltd., Greenock. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dovener, J. H., & Co., Union Street, Liverpool. 
North Mills Co., Ltd., Little Peter Street, Manchester. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


TIMBER IMPORTERS. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Fox, Eliott & Co., Plymouth. 
T. Warne, St. Austell. 


WATERPROOFING. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 
WIRE ROPES. 
Hood Haggie & Son, Ltd., Newcastle-on-Tyne. 
Stephens, John, & Son, Ltd., Falmouth, England. 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of “ The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, “‘ The China Clay Trade Review,” Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. Telegrams—“ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines) . 





The China Clay Business 

THERE are very few industries producing raw materials 
and proprietary manufactured articles which have not 
fixed standard prices for their goods, the infringement of 
which prices brings upon offenders punishment in the way 
of penalties, or a withdrawal of the supply of the article 
sold. 

Recently, in the China Clay industry, the question has 
been raised in a somewhat acute form through certain 
merchants selling to consumers at below the consumer's 
price by adopting the expedient of sharing with other 
customers the percentage margin allowed by the producers. 


The Function of the Merchants 

As showing the seriousness with which certain large 
producers viewed this infringement of what has been a 
concession to merchants, they recently proposed that in 
future the whole of the selling of China Clay should be 
done direct to consumers, the effect of which would be to 
eliminate the merchant altogether. The infringement 
referred to is regarded by the producers as all the more 
aggravating since the margin allowed has been as large 
as it is because merchants insisted, when the arrange- 
ment was made, that a smaller percentage would not be 
remunerative. Yet some of them, it has since been found, 
have been able to afford to share it with their customers, 
thus securing an unfair advantage over the producer who 
sells direct to the consumer. 


The Selling Machinery 

As regards the machinery by which the China Clay 
industry has supplied the markets of the world with its 
commodity, the discussion that has ensued over the pro- 
posal to eliminate the merchant throws an interesting side- 
light. Undoubtedly, in the early days and since, the 
industry has owed a great deal to the enterprise and energy 
of the merchants, who have introduced China Clay into 
quarters and opened up markets in countries which it 
would have been difficult for individual producers to enter 
on their own account. It is only natural, therefore, that 
merchants should not have been slow to show their objec- 
tion to any proposal on the part of the industry to dispense 
with their services by supplying the market direct. 

Except for the very large firms, many producers have 
not the sales organisations necessary to do a direct-to- 
consumer business. Consequently they rely almost wholly 
upon the merchant to distribute their product to the con- 
sumer. Following the ventilation of the subject and the 
concern with which the proposal to eliminate the merchant 
was viewed in many quarters, we understand that it is not 
now being pressed. 

There is another aspect of the question that has not been 
considered, but which might have an important bearing 
upon sales, and that is that many consumers of China Clay 
as a raw material in their products prefer to buy from 
merchants rather than from producers, in their desire to 
avoid it becoming too generally known that they are using 
China Clay in certain manufactures which are more or less 
concerned with their secret processes. 


Uses Widening 

The uses of China Clay have greatly widened since its 
value was first realised in the papermaking, pottery and 
bleaching trades, so that to-day there is scarcely an article 
of household or personal use for cleansing purposes that 
does not contain China Clay in some form or other as an 
ingredient. Certain purposes for which it is used are 
known only to the makers, who maintain the secrecy of its 
use in the articles they manufacture. The uses to which 
China Clay is put are continually being added to, and 
to-day the bulk of it is taken by papermakers, potters, 
bleachers and chemical manufacturers. 
Manual Labour Changes 

On the employment side, the China Clay industry in 
Cornwall is one of the biggest employers of labour, but the 
demand for manual labour has decreased materially in 
recent years, especially in the last 15 years, through the 
introduction of mechanical methods of production, which 
have displaced the demand for so large a number of 
unskilled workmen such as was required formerly. This 
reduction of manual labour has been seen mainly in the 
pit work, where mechanical contrivances for breaking, 
washing and lifting the clay and refuse (in the shape of 
sand and over-burden) have been introduced. Some years 
ago a census of manual workers showed that approximately 
5,000 men were employed in the China Clay industry, but 
nowadays the total number is very much smaller. As the 
tendency continues for all possible work in connection with 
China Clay production to be done by machinery and 
mechanical means, the demand for manual labour will 
become less rather than more. Consequently the young men 
of the clay districts will have to look for some other outlet 
for the unskilled labour they have to offer, or, which would 
be ultimately much more to their advantage, to acquire 
the knowledge which would place them in the skilled labour 
market. 
Foreign Competition Aided by the War 

Had it not been for circumstances arising out of the war, 
when, because of the difficulty foreigners had in getting 
their supplies, attention was directed to the deposits of 
kaolin in other countries, the China Clay industry to-day 
would be very much more flourishing than it is and would 
be giving much more employment. Having started the 
exploitation of their deposits, producers from foreign mines 
have been coming increasingly into competition with pro- 
ducers of our own clays. It is only because the world 
consumption of China Clay has greatly increased that the 
present sale of home-produced China Clays approximates 
to the pre-war figure. 


Rate Aid Hopes 


The industry is now expectantly looking forward to the 
benefits it will receive under the Government’s rating 
reform scheme (which, it is expected, will come into opera- 
tion towards the end of next year) as a means of assisting 
it in placing its product on the market under more favour- 
able terms. As two-thirds of the local trade is export, it 
will be seen that the maintenance and development of 
overseas markets is a matter of great importance. 
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British Association Meeting 
Paper on China Clay 


On Wednesday, September 12, ‘“‘ The Geology and Economics 
of the China Clay Industry of the West of England ”’ were 
discussed at the Glasgow meeting of the British Association 
for the Advancement of Science, in a paper by Mr. E. H. 
Davison, head of the Department of Geology and Mineralogy 
at the School of Mines, Camborne, Cornwall, before Section ( 
(Geology). China Clay, he said, had been worked in Cornwall 
and Devon since the beginning of the last century, and 
800,000 tons were produced in 1927. 

China Clay rock occurred in all the granite outcrops of the 
West of England, but the Hensbarrow district, near St. 
Austell, and the southern part of Dartmoor, were the areas 
producing the best quality clay. It occurred as a soft, altered 
granite, which could be dug out with a spade, the result of 
the action of gases and solutions which were given off after the 
granite had consolidated, and which came up along fissures 
in the solid rock, changing the felspar in the rock on either 
side to China Clay. 


Evidence for Method of Formation of Clay 

As evidence of his statement, Mr. Davison said that: 
(1) The China Clay rock was more completely kaolinised near 
the fissure lodes and “stent ’’ lodes, and the completeness 
of kaolinisation increased with depth; (2) the occurrence of 
the China Clay was associated with the occurrence of such 
minerals as tourmaline, gilbertite and sericitic mica; (3) 
the physical characters of the West of England China Clay 
were markedly differed from those of clay of obvious meteoric 


origin ; (4) clay deposits occurred with a covering of unaltered 
granite; (5) though clay deposits had been worked to a 


depth of 350 ft., no instance was known of a deposit dying 
out in depth. 

Dealing with the method of working, he said that the clay 
rock was worked in open pits by sluicing with water under 
pressure, delivered through monitors, the clay and hard con- 
stituents of the rock (the sand) being washed to the bottom 
of the pit, where the sand was settled. The sand was then 
trained to the top of tall waste heaps. The clay-bearing water 
was pumped to the top of the clay pit, and passed through 


narrow channels (the ‘‘ Micas’”’), where the fine mica was 
settled, together with any coarse clay and fine quartz. The 


water and clay passed on to the settling tanks, where the clay 
settled, and almost clean water came off. From the settling 
tanks the clay was passed to larger tanks, some 60 ft. by 40 ft. 
by 8 ft., adjoining the drying kiln, which was usually situated 
close to the mineral railway. In these tanks the clay settled 
until the water content was reduced to 50 per cent. or less. 
It was then transferred to a shallow pan running along the 
whole length of the five or six settling tanks, and heated from 
below by means of hot air flues. Whey dry, it was transferred 
to a floor below the drying pan, and subsequently trans- 
ferred to the railway trucks. 


Quality and Yield 

The clay was of two qualities. The first was the best clay 
or bleaching clay, used for paper making, filling cloth, etc., 
and had to have a fine grain and pure white colour. This sold 
at 45s. to 70s. per ton. The second quality was the potting 
clay, used for porcelain making, and it had to frit at a high 
temperature to yield a white brick. It sold at 30s. to 45s. per 
ton. The product of the first settlement, called “‘ Mica,’”’ was 
also sold, at 15s. to 22s. per ton. This was used for making 
rough paper, boards, etc., but it was considered a by-product, 
and was not estimated in determining the production. 

China Clay rock yielded from 10 to 32 per cent. of clay. 
The cost of production varied; the selling price depended on 
quality. Thus, the prosperity of a pit depended largely on the 
proportion of best clay it produced. Moreover, the better 
clays were easier to market than were the lower qualities. 
The great danger in working clay was shortage of water, as 
this would stop or seriously hinder production. Water which 
had been used to transport the clay had to be returned to the 
clay pit afterwards. 

Among the recent innovations in clay working was the 
installation of gravel pumps, which lifted both the clay and 
the sand to the surface, and thus saved the cost of training. 


Filter presses had also been installed, to quicken the rate at 
which the clay could be dried. 

The clay industry was controlled by an association which 
included the great majority of clay pits. It controlled the 
prices at which the various qualities were sold, as well as the 
amount sold by each pit during the year. At the same time 
it guaranteed each pit its fair proportion of sales, the pro 
portion being based on an allotment which was determined 
by the producing power of the plant at each pit. Though 
China Clay occurred in many other parts of the world, said Mr. 
Davison, no foreign clay could at present compete with the 
Cornish and Devon clay, which was exported to all civilised 
countries. 





The Weathering of Clay 


A Japanese Research 
A PAPER on “ Changes of Certain Clays into Acidic Ones 
through Weathering ’’ by Tsuruji Okazawa is contained in 
the July number of the Journal of the Institute of Physical 
and Chemical Research of Tokyo. There are some sorts of 
natural clays, states the author, which show acid behaviour, 
such being, for example, fuller’s earth and Florida earth. 
Such clays are called acidic clays. Reasons for presenting 
acidity often are discussed, but there is given no explana- 
tion about the manner of the change of certain clays into 
acidic ones. The author examined a number of mountains 
conspicuously localised and producing acidic clays, in Japan, 
and found out that for every one of such mountains, acidity 
shown is limited to the upper surface, and it decreases towards 
the interior, becoming neutral and alkaline at last, although 
the whole seems, of course, to consist throughout of the same 
clay on outward appearance. As a matter of fact, acidic 
clays are of igneous formation in nature, and do not form 
any strata. 
Variation ef Acidity with Depth 

The strength of acidity differs much for individual moun- 
tains, but generally speaking, it is stronger in those which lie 
nearer the sea-coast. It is remarkable that the depth to 
which the acidity subsists is nearly proportional to the strength 
shown on the upper surface. Thus, in the mountains showing 
the strongest acidity in the upper surface, feeble acidity is 
traceable to a vertical depth of twelve metres, while in those 
which are of weak acidity it was ascertained that at the depth 
of only about two metres from the surface the clay is already 
neutral if not alkaline. There are also some mountains 
consisting of tuff, not of clays, which have become clayish 
through weathering, showing acidity at their upper surfaces 
which decreases towards the interiors. 

Now in Japan, mountains of acidic clay are for the most part 
localised in the provinces facing the Sea of Japan. In that 
locality, wind is generally strong during autumn and winter, 
and snow rich in sea-salt falls abundantly even to a depth of 
4-5 metres. The salinity is so intense that the acerose trees 
cannot grow fully near the coast. 


Action of Salt 

After several vears’ study, the author has been led to believe 
that the acidity presented by clays is due to the weakness of 
the combination between silicic acid and alumina, and the 
consequent easy dissolution of this alumina into a solution of 
neutral salt, instead of being such a mechanical phenomenon 
as adsorption. This is an evident explanation why the 
surface only of an acidic clay mountain presents acidity, which 
decreases till finally either vanishing or presenting alkalinity. 
That is to say, as the author conjectures, acidic clay is formed 
from the original substance, either alkaline or neutral, which 
being: weathered by saltish wind, rain and snow, is at length 
not only decomposed but results in the weakening of the 
combination of silicic acid with alumina. 

If the above conjecture be experimentally verified, the 
reason of the acidual change of acidic clay and a few other 
silicates will be cleared up, and at the same time, the explanation 
for abundance of acidic clay in the sea-coast visited by such 
wind and precipitations as those mentioned above, and its 
rarity in the mountains near the Pacific Coast and the inland, 
The present paper is only a preliminary one, and the results of 
further investigations will be reported later on. 
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Refractory Clay Industry in Saskatchewan 


A Review of the Situation 


CLAYS suitable for the manufacture of common brick and 
tile are of general occurrence in nearly all parts of Canada, 
but known deposits of the higher grades of clays—clays 
suitable for the manufacture of pottery, vitrified wares, and 
articles having high heat-resistant qualities—are much less 
common, Saskatchewan has probably a greater variety of 
clays, in larger quantities and inclusive of the higher grades 
than any other Canadian province, and, as the country 
becomes more thickly populated, there will, without doubt, 
grow up in southern Saskatchewan—and in neighbouring 
parts of the adjoining province of Alberta, where high-grade 
fuel in the shape of bituminous coal and natural gas is cheap 
and plentiful—a very important ceramic industry. 


Government Action 

In order to assure the best and most competent guidance 
for the future development of its clay industry the Saskat- 
chewan Provincial Government, in conjunction with the 
University of Saskatchewan, has entered on a careful survey 
of the clays and of the ceramic possibilities of the province, 
and has established at the Provincial University a course in 
ceramic engineering under a highly trained specialist—the 
first of its kind to be undertaken by a Canadian University. 
In connection with this, a complete equipment of clay- 
working machinery and kilns has been installed for the testing 
of clays and allied materials. 

Among the known and tested deposits of Saskatchewan 
clay a number have been found suitable for use wholly or 
in part in the manufacture of : pottery or light ware (white- 
ware, granite ware, electrical porcelain, sanitary ware, wall 
and floor tile, yellow ware, and stoneware); heavy ware 
(sewer-pipe, hollow-ware, paving brick, building brick, terra- 
cotta, and roofing-tile); and refractories (locomotive-tile, 
stove linings, fire-proofing, fire-bricks and shapes). 

Method of Working 

All the clays of Saskatchewan are transported clays ; 
residual clays are not known to occur in the province. Their 
winning is a simple matter; nearly all can be worked by 
open-pit methods and even the high-grade refractory clays 
are so well exposed that underground mining will not be 
necessary for a long time to come. The chief localities in which 
high-grade clays have been dug are at Clay Bank, Willows, 
and East End, in southern Saskatchewan. At Clay Bank 
on the Avonlea-Gravelbourg branch of the Canadian National 
Railways, the Dominion Firebrick and Clay Products Co, 
manufacture a number of special lines of refractories, including 
flue and furnace linings, linings for straw and coal-burning 
engines, locomotive arch tile, etc., from clays dug in the 
neighbourhood. : 

White-burning ball-clays and clays of the semi-refractory 
type dug at Willows, 74 miles south of Moose Jaw on the 
Weyburn-Lethbridge branch of the Canadian Pacific Railway, 
are shipped to Medicine Hat, Alberta, where they are used 
in the manufacture of whiteware and stoneware by Medalta 
Potteries, Ltd., and Alberta Clay Products, Ltd., as well as 
for sewer-pipe, refractories, etc. Ball-clay from Willows has 
also been used in Ontario potteries. 





Silica Deposits in Western Canada 


THE Mines Branch of the Dominion Department of Mines has 
just issued Part II of Mr. L. E. Cole’s Report (No. 686) on 
Silica in Canada—Its Occurrence, Exploitation and Uses. 
This section of the report covers the territory from Fort 
William, Ontario, to the Pacific Coast in British Columbia, and 
the field work in connection with the report was carried on 
during 1925 and 1926. An appendix to the report includes 
particulars of recent developments in the silica industry in 
eastern Canada which have taken place since the issue of Part I. 
Copies of the report may be obtained by firms interested on 
application either to the Mines Branch, Department of Mines, 
Ottawa, or to the office of the High Commissioner for Canada, 
The Canadian Building, Trafalgar Square, London, S.W.1. 


Sir Charles Cottier’s Sudden Death 


Impending Developments to be Completed 

On Wednesday, August 22, Sir Charles Cottier, who had taken 
the lead in the negotiations in connection with the pending 
formation into a limited company of John Lovering and Co.'s 
China Clay business, died suddenly at his residence near Henley. 
It is understood this will not affect the carrying through of 
the operations above referred to, as the financial arrangements 
were practically completed at the time of Sir Charles’ death. 

Sir Charles Cottier, who was born in 1869, was a son of 
Mr. Francis Cottier, of County Cork and Plymouth. He 
served his articles at Plymouth, and became partner in the 
firm of Lane and Cottier, solicitors. He established a branch 
of this business in London, and became interested in company 
finance. He was chairman of the Criterion Restaurant, 
the Aerated Bread Company, Booth’s Distillery, and Stephen 





[Photo Lafavette 
THE Late Str CHARLES COTTIER. 


Smith and Co., which specialises in Hall’s Wine. He was 
a strong advocate of tariff reform, and was honorary treasurer 
of the Empire Industries Association. A knighthood was 
conferred on him in 1924. In 1889 he married ILLydia Imane 
Avent, and leaves, besides his widow, two sons’and two 
daughters. 

The news of Sir Charles’ death came as a great sheck to 
his friends in Cornwall, particularly in Newquay and St. 
Austell, where he was an occasional visitor, mainly in connec- 
tion with Hensbarrow China Clays, Ltd., in which he had a 
controlling interest. Within the last few weeks Sir Charles 
had been in the district, and stayed with his son, Mr. C. M. 
Cottier, at Carnsmerry Crescent, St. Austell, whence he was 
called suddenly back to London in connection with the work 
of Sir John Jackson, Ltd., which has the Admiralty contract 
for the Singapore naval base, and of which company he was 
the managing director. 

It was one of Sir Charles Cottier’s ambitions to consolidate 
the China Clay industry into one concern, and it was expected 
that his bigger interests in the industry were a move in this 
direction. 





A Catalogue of Sands and Clays 

A NEAT folder, giving a catalogue of sands, clays, and re- 
fractory materials for all industrial purposes, has been issued 
by Algernon Lewin Curtis, of Westmoor Laboratory, Chatteris, 
England. The list is alphabetical, the name of each material 
supplied being followed by a short note on its uses. The 
range is very wide, and includes not only sands and clays, 
etc., but numerous other substances, such as graphite, lime, 
mica, ochres, umbers, whiting, etc., etc. 
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China Clay Notes and News 


Clays 


In the 


in 1927 

seventh annual report of the Secretary for Mines 
appear the following particulars of minerals used in china, 
pottery, and glass manufacture. This group comprises China 
Clay, potters’ clay (including Ball Clay), China Stone, lime- 
stone, and sand for use in glass-making, and chert used in the 


china and pottery trades. Particulars are shown in the 
following table : a 
STATENENT SHOWING THE QUANTITY AND NET SELLING VALUE 01 


MINERALS USED MAINLY IN CHINA, POiITERY AND GLass MANU- 


TURI 
Ixind of Material 


Raised or Average Net 


Quarried Selling Value 
Tons Per Ton 

/ s d 

Ce TARY ik asemine oboe ene wees en ae 869,232 1 8 6 
Potter's Clay (including Ball Clay) ...... 190,942 o 18 7 
Clumn SOME cnc cckscck sce nsnnsicisees 63,012 I 7 10 
Limestone for Use in Glassmaking ...... 32,872 0 511 
Sand for Usein Glassmaking.......... 83,278 © 23-4 
Chert, for Use in China and Pottery Trade 1,351 2 9 2 


The production of China Clay in Great Britain for 1927 
amounted to 869,000 tons, as compared with 850,000 tons in 
1925 and 813,000 tons in 1913. The total number of persons 
employed in the industry in 1927 was 4,544, as compared with 
4,715 in 1925. The export trade was well maintained, the 
total exports amounting to 656,000 tons (including a small 
amount of China Stone), as compared with 653,000 tons in 
Of the total, the United States took about 40 per cent. 
The other principal importers were Scandinavia, Belgium, 
Netherlands, India, Germany, France, Italy and Spain, in 
the order named. 

The output of potter’s clay (including Ball Clay) in 1927 
Was IQI,000 tons, as compared with 207,000 tons in 1925, 
a reduction of 8 per cent. The output of China Stone was 
63,600 tons in 1927, as compared with 57,400 tons in 1925, 
an increase of II per cent. 


1925. 


The chert for use in the china 
and pottery trades amounted to 1,351 tons in 1927, as com- 
pared with 1,387 tons in 1925. The sand for use in glass- 
making amounted to 83,700 tons in 1927, as compared with 
78,400 tons in 1925, an increase of 7 per cent. Limestone 
for use in glassmaking amounted to 33,000 tons in 1927, 
as compared with 30,000 tons in 1925, an increase of 10 per 
cent. 


Pottery Trade in August 

Returns from the employment exchange of the city of 
Stoke-on-Trent and the adjoining borough of Newcastle- 
under-Lyme gave the numbers of unemployed persons connected 
with the pottery industry of North Staffs for the weeks ended 
July 16, 23 and 30, and August 13 and 20 as 8,526; 9,203; 
9,375; 13,858; and 11,285 respectively. These figures 
furnish unmistakable evidence of the important fact that this 
industry taken as a whole remains in a state of depression, 
and the great August holiday period stands out even worse 
than for any of the bad years immediately preceding, except- 
ing, of course, the period of the acute coal trouble in 1926. 

Most works were closed during the summer of the present 
year for two or more weeks instead of the single week which 
was the normal extent of the summer holiday before the pro- 
longed period of depression set in. 

From an examination of the Board of Trade returns for 
the last three years, it appears that exports of china and 
translucent pottery—other than electrical ware—for July 
and for the first seven months of the year were actually, 
as regards values for both the single month and the seven 
months period, highest this year. 

It may be noted that the total exports of pottery (including 
tiles, sanitary ware, and other classes of clay products) were 
substantially greater both in quantity and value for July 
and for the seven months of 1928 than in the corresponding 
periods of either of the two preceding years. This, how- 
ever, is not strictly true of all the several classes—such as 
general earthenware, cloam ware, etc., which are ordinarily 
grouped together as “ pottery.” 


New Patents 


273,258. CLAY Propwucts, CERAMIC COMPOSITION AND Asso- 
CIATED PROCESSES. 

The Vitrefrax Co., Huntingdon 
fornia, U.S.A. (assignees of T. S. Curtis, 542, South Stafford 
Avenue, Huntingdon Park, Los Angeles).—This invention 
involves, in one phase, a novel clay product ; and, in a second 
phase, a new clay product strengthener which, when combined 
with known clays, produces a clay product of advantageous 
characteristics not heretofore obtained, together with certain 
incidental to the procurement of the foregoing. 
The invention consists of special novel treatment or treat- 
ments of the mineral substance employed for purposes of clay 
strengthening ; the utilisation of the aluminium silicate the 
fibrous structure of which is derived mainly from kyanite 
crystals, which possesses the unique characteristic of growing 
in length whilst not materially changing in thickness under the 
action of predetermined heat control; and the handling of 
the said kyanite crystals according to special processes and 
controlled conditions to obtain the composition therefrom 
useful for the purposes of the invention (20 claims). 

281,254. METHOD OF MANUFACTURING PoROUS REFRACTORY 
BRICKS AND THE LIKE. 

I. Setterberg, Kungsgatan, 33, Stockholm, Sweden. The 
invention consists chiefly in this, that finely-powdered refrac- 
tory materials such as refractory clay, chamotte, kaolin, 
quartz, quartzite, flint, magnesite, dolomite, chromite, or the 
like are mixed with water to the consistency of a plastic 
dough, and at the same time a susbtance capable of evolving 
gas by reaction with water such as, for instance, pulverulent 
aluminium, calcium, zinc, calcium carbide, etc., is added, 
which is intimately and uniformly distributed in such dough, 
and causes an effervescence in the same on account of its reac- 
tion with water. After completion or termination of this effer- 
vescence the mixture is formed into blocks, which are dried 
and finally burned at a high temperature until the material 
is baked together by sintering (one claim). 


Clay Abstracts 


THE July number of Brilding Science Abstracts (H.M. 
Stationery Office, 9d.), includes in its contents, as usual. a 
number of abstracts dealing with clays and allied substances. 
Among these are abstracts on “‘ Sand Settling and Devices for 


Park, Los Angeles, Cali 


processes 


Settling and Classifying Sand,’ by E. Shaw (from Rock 
Prod., 1928, 39-43); ‘‘ Relation of Grading and Voids 
in Sand” (from Rock Prod., 1928, 5€-7); ‘‘ The Petro- 


graphic study of sand in the determination of its resistance 
to atmospheric influences,”’ by Maddalena (from fRivista tecnica 
delle Ferrovie italiane, 1928, January 15); ‘‘ The constitution 
of clay mud,’ by H. Chatley (from Proc. Inst. Civi’ Eng., 
1927, 3-15); and ‘The decomposition of clays,” by L. 
Wasilewski (Chem. Abs., 1928, 2,245) 


The St. Austell Post Office 

No institution in a town marks its commercial progress more 
tian the operations of its post office, and these operations 
are more demonstrative of such progress in the case of St. 
Austell than of many other towns. With the staff, organisa- 
tion, and fine commodious and up-to-date premises of the 
St. Austell Post Office to-day, the primitive methods and 
leisurely ways of the old postal officials and their crude equip- 
ment have been left far behind. In the opening of the new 
post office in the spring of 1922, local postal organisation 
reached the peak of efficient equipment and expeditious 
working. The growth of post office business in St. Austell 
has been coincident with the development of the China Clay 
industry, and the centralisation within the last twenty years 
of its sales organisations. Twenty-five years ago the pre- 
decessors of English China Clays, Ltd. and John Lovering 
and Co. were the only leading firms who had selling organisa- 
tions and office staffs in St. Austell, and as regards these two a 
large part of their business on the selling side was conducted 
through offices up country. Now there are few clay com- 
panies that have not their chief sales organisations in the 
town, the result of which has been enormously increased 
demands upon the resources of the Post Office. 
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Day of Day of 
Week. Month. Morning. Afternoon. Height. 
Thursday... 18 seas 7.35 ee 7.53 11.8 
Friday ..... | ae 8.8 te 8.2 10.11 
Saturday 5 RO Pie 8.41 ae 9.2 10.1 
Sunday ... 2! ae 9.25 age 9.52 9.4 
Monday 22 eae 10.26 ek 11.7 8.10 
Tuesday.... 23 11.53 8.11 
Wednesday 24. .... 0.40 1.25 - 
Thursday... 25 2.2 2.35 10.G 
Praday..... 26 ae 3-3 3.27 11.01 
Saturday .. 27 3-49 4-10 13.0 
Sunday ... 28 4-31 4-52 13.9 
Monday ... 29 5.12 5-33 14.2 
Tuesdayv.... 30 5-54 6.16 14.3 
Wednesday 31 6.37 0.57 t4.0 


E. CremMENs, Harbour Master 





August Deliveries Up 
THE turnover of China Clay firms has taken a distinct turn for 
the better, in August recording a monthly increase of 5,000 
tons over July, which month showed an increase of 14,000 
tons over June. The excess over August last year is nearly 
17,000 on the month. For a holiday month the increase is all 
the more significant, and is particularly encouraging seeing 
that the growing demand has continued into the present 
month. The last two good months have reduced the adverse 
balance to 50,000 tons on the year to date compared with the 


corresponding period last year. Details :— 
Cuina Clay. CuHInA STONE. Batt Cray. TOTAL. 
Port. Tons, Tons. Tons. Tons. Tons. Tons. Tons. Tons. 
1925 1927. 1925. 1927. 1925. 1925. 1925. 1927. 
Falmouth 160 — — — 160 
Fowey 58,687 44,137 3,485 4,218 3,759 721 65,931 49,076 
Looe : - 162 - -- _ -- = 162 
Par 3,666 5,484 639 534 — 4,305 6,018 
Plymouth 1,362 1,630 - 1,362 1,630 
Penzance 613 620 - - 613 620 
Charlestown. . 3,015 2,927 _ _— 3,915 2,927 
By Rail ..... 3,899 3,313 - — 3,899 3,313 
August 72,142 58,433 4,124 4,752 3,759 721 50,025 63,906 
Total 7 months 453,237 511,677 28,359 34,993 13,814 14,941 495,410 561,611 
Total8 months 525,379 570,110 32,483 39,745 17,573 15,662 575,435 625,517 





China Clay Exports for August, 1928 


A RETURN showing the quantities and values of the exports 
of China Clay, including Cornish or China Stone, the produce 
of Great Britain and Northern Ireland, from Great Britain 


and Northern Ireland, as registered in the month of August, 
1928 :— 


QUANTITY. VALUE 
CoUNTRY OF DESTINATION Tons. f 

PEI. . \sccapatasersnss ase o ested as Coes 2,867 4,389 
Sh wiies ee bee > eee os wie eis wees 10 40 
ree ee en ae 2,708 5,182 
Pe errr eS sper en fee 3,003 8,890 
RR ree ere Tee Pe ee Pee 5 53 
OS I eee eee ee ey ae ey ee 10 25 
CO SELL EL EEL eee eee ere 2,551 5.457 
MEE Soke wien ces kee Oke eee Rn eee o 5,107 10,451 
sa ee rt ee ee ee 8,651 15,685 
PRs, ods knee hi wae haw einelad ees 3,828 7,786 
SS See ee Ee ee ee eee ee 42 82 
MIR ccc eat sect heck eS cce ea ehe et shea ts boc & 1,305 2,883 
OS PR ee ees ye ee 2,700 6,316 
PO iscakss cher eee aa pees ewee yee es shy ee 5 31 
PON. Job ckKad >t Neos e seabed ns Veen eee I 10 
SE ORE os kas ke R AS SER EE SOR EOS Oe 2 7 
ee FET CEE TETL TTT eT Le 10 38 
Re eee ee ee Ty ee 33 174 
go RS eS rN eS eee 27,280 57.495 
ee ee er ee rn ree ee ee 350 1,095 
Eee ee ery ee ee ree ee 22 83 
gE eee ee ee eee 3 50 
ct) Rs eee er eres ee eee I 7 
fee fe Oe st! se ee 1,046 4,509 
a er ee eee 30 173 
Dl pkbchecdc ceeds eb eke Fie ae eo sais ha > 259 878 
OR ca kote 5 Sen bak cape eee Re eb aes 55m 35 248 
PRIN 3.555 sh eon ase eusececubiexases I 10 
ee SS Sey eer ees Pree eee 1,375 3,018 
Pe EE Cees wicca. ck cht ek oer eee 5 23 
Pel bi ekcnes sees ke wea 63,905 £135,148 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

(NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void agatnst the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount.of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.] 


BEDFORDSHIRE TILE CO., LTD., Leighton Buzzard.— 


Registered August 11, {100 debentures, part of £3,000; 
general charge. *£1,035. December 12, 1927. 


BRITISH CAVITY BRICK AND TILE WORKS, LTD., 
I.ondon, W.C.—Registered August 18, charge, to Glyn Mills 
and Co., securing all moneys due or to become due to the 
chargees ; general charge. 

CROWN STAFFORDSHIRE PORCELAIN CO., LTD.. 
Fenton.—Registered July 31, £1,500 debentures; general 
charge. *£3,000. April 13, 1927. 

GLASTONBURY BRICK, TILE AND POTTERY CO., 
LTD.—Registered August 7, £1,350 mortgage, to R. Bath, 
Glastonbury, solicitor; charged on land and buildings at 
Glastonbury. 


MACKENZIE BRICK AND TILE CO., LTD., London, 
S.W.—Registered August 25, {1,000 debentures; general 


charge. *Nil. December 31, 1927. 
NEW CHELSEA PORCELAIN CO., LTD., Longton.— 
Registered August 7, £700 mortgage, to V. S. Gosling, 24, 


Lichfield Street, Wolverhampton, solicitor and another ; 
charged on properties in High Street, Longton. *£700. 


July 14, 1927. 

NORTH SOMERSET BRICK AND TILE CO., LTD., 
Midsomer Norton.—Registered July 25, £1,000 debentures ; 
charged on land and buildings at Midsomer Norton with 
fixed machinery, etc., also general charge. *Nil. March 8, 
1927. 

PORTALS (JOHN ALLEN AND SONS), LTD., Ivybridge, 


paper makers.—Registered August 7, two mortgages, to 
bank; charged on properties at Ivybridge, Keighley, etc. 
*Nil. December 30, 1927. 


RAINFORD POTTERIES, LTD.—Registered July 24, 
charge, to bank; charged on Rainford Potteries, Old Mill 
Lane, Rainford. *Nil. March 12, 1928. 


SKEGNESS BRICK AND TILE CO., LTD.—Registered 
August 8th, {100 debentures, part of amount already regis- 





tered ; general charge. *£3,750. December 2, 1927. 
TWYFORDS, LTD., Hanley, pottery manufacturers. 


Registered August 18, trust deed, dated July 31, 1928, securing 
£69,722 1os., debenture stock ; generalcharge. *Nil. July 13, 
1928. 


Satisfactions 

BOWATER (W. V.) AND SONS, LTD., 
paper manufacturers.—Satisfaction 
£10,000 registered July 29, 1926. 

CROWN STAFFORDSHIRE PORCELAIN CO., LTD., 
Fenton.—Satisfactions registered August 22nd, £1,904 IIs. 8d., 
outstanding July 1, 1908, £800, registered November 2, 1909, 
and £1,500, registered May 12, 1912. 

FAREHAM BRICK AND TILE CO., LTD., Hants.—Satis- 
faction registered August 2, {£11,000 registered March 13, 
1925. ; 

FONTLEY BRICK AND TILE CO., LTD.—Satisfactions 
registered August 2, {11,000 registered March 13, 1925, 
£3,000 registered June 9, 1925, and £6,800 registered February 
24, 1927. 

HILL, PALMER AND CO., LTD., London, E.C., paper 
manufacturers.—Satisfaction registered August 14, £100, 


London, E.C., 
registered, August 2, 


part of amount registered September 25, 1924. 

PORTALS, LTD., Whitchurch, Hants, paper manufac- 
turers.—Satisfaction registered August 17, £50,000, part of 
amount registered April 8, 1921, etc. 
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TRANSPORT OF CHINA CLAY IN BELGIUM. 


SIMON SMITS 


Société Anonyme de Transports. 


ANTWERP. BRUSSELS. GHENT. 


14 Longue rue 2 Rue Adolph 13 Rue Fiévé. 
de la Lunette. Lavallée. 


CHARTERING. DISCHARGING. TRANSHIPPING INTO TRUCK OR LIGHTER 
BAGGING. WEIGHING. REFORWARDING. DELIVERY. INSURANCE. 








Price 21/- Net; or Post Free 22/-; Abroad 23/-. Demy 8vo. Cloth Bound, 1080 pp. 


The Paper Makers’ Directory of All Nations 


1928 Annuaire de la Papeterie de Toutes les Nations. 1928 
The Red Book of the British Paper Industry. Alphabetically Arranged. Printed in Clear Type. 
CONTENTS INCLUDE :— 

Paper, Pulp and Board Mills—Names and Addresses of more than Paper Stainers, Enamellers and Surfaces of Paper. Wholesale 
5,000 in 50 different Countries with (1) Makes of Paper ; (2) Number Stationers and Paper Merchants. Waste Paper Merchants, Rag 
and Width of Machines; (3) Tonnage Output; (4) Power Used; Merchants and Paper Stock Dealers. Export Merchant Shippers 
(5) Telegraphic Addresses ; (6) Agents, etc. Mill Productions classi- of Paper. Cardboard and Paper Box Manufacturers. China Clay 
fied in One List, alphabetically arranged according to Goods and Merchants. Paper Bag Makers 
Country (under 400 trade designations). Special Buyers’ Guide. _ Sizes, Folds, and Equivalent Weights of British Papers. Paper 
Paper Agents and Mill Representatives (with Mills Represented). Trade Customs, etc. 


DEAN & SON, Ltd., 29, King Street, Covent Garden, London, W.C.2 
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THE DARTMOOR CHINA CLAY 
COMPANY, LTD. 


Registered Office: 11, QUEEN VICTORIA STREET, E.C.4 Telephone, C/TY 0664 


Workse—WOTTER, ROBOROUGH, R.S.O., DEVON. MARSH MILLS, PLYMPTON, DEVON. 
Telephone: PLYMPTON 63 Telephone: PLYMPTON 43 


Sole producers of the famous WOTTER CLAYS. 


Manufacturers of Colloidal Clays under Licence of the Patentees : Catalpo, Limited. 
Producers of all qualities of China Clay for Bleachers, Paper Makers, and Potters. 


Samples and Prices on Application. 








LUDLOW & SONS 


SHIP AND INSURANGE BROKERS, 
COMMISSION AGENTS, &c. 


Feegrapht Addren : “LUDLOW, PENZANCE.” P E N 7, AN C EK, 

















(iv car tonin (SROSE & STOCKER, Ltd. “Stocco 
STOKE-ON-TRENT 


Branch Offices: COMMERCIAL BUILDINGS, ST. AUSTELL ; 9 HOPWOOD AVENUE, MANCHESTER 
Continental House: CONTINENTAL CHINA CLAY Co., Soc. Anon., 47 Ruz pu Fosss Aux Lours, BRUSSELS 
Sole Sales: LOWER TRETHOWAL CHINA CLAY CO.; KERROW CHINA CLAY CO., ETC., ETC. 


All qualities of China Clay for Paper Makers, Bleachers and Potters 


SAMPLES AND PRICES ON APPLICATION 





LOWER LANSALSON & CAUDLEDOWN CHINA CLAY CO., LTD. 
With which is incorporated & t 
EAST CORNWALL CHINA CLAY CO., LTD. SA 
EAST GOONBARROW CHINA CLAY CO. ' 


BEST POTTING Celebrated Caudledown Clays (Thriscutt & Bale) 
PAPER AND BLEACHING CLAYS of the Finest Qualities 


Oficss - (GROSE & STOCKER, Ltd., Stoke-on-Trent 


BUGLE CHINA CLAY CO., LTD. 
Producers of China Clay of good quality for Potting and Paper Making 


Ofics: GROSE & STOCKER, Ltd., Stoke-on-Trent 
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China Clay 
Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
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PIONEERS I 
AND SAND PUMPI 


Pumps 
For Slime, Clay, Sand, Gravel, 


Stone, Water, Pressure 
ANY CAPACITY. 


PRIGRIGRISR 


Types 


SINGLE SERIES, LOW, MEDIUM AND 
HIGH LIFT, SEPARATE LININGS, 
CASELESS, BELT and DIRECT DRIVE. 


Slurry Pumps as supplied to Lansalson, 
Carveor, and other China Clay Companies. 


Sole Agents in Devon & Cornwall for 


DRYSDALES’ SLURRY PUMPS. 


OUR GRAVEL AND SAND PUMPS are Ideal for Rapid and Cheap Opening up and Sinking. Linings Readily Renewable and Extra Heavy. 
OUR SLIME AND SLURRY PUMPS have many exclusive features and show well-maintained efficiencies. 
We also supply Jet Elevators and Dewaterers, Piping, Valves, Monitors, Hand Pumps, &c. 


THE ALLUVIALS MINING MACHINERY CO. LTD. 


London Office: Local Representatives : 
2, Broad Street Place, E.C.2. W. FRANCIS & SONS, Bodmin Road, St. Austell. 


Telephone: London Wall 1375 Telephone: No. 55. 


Tr Td TZ iT ¢ a¢ .e TZ TZ .’ 


English China Claysl: 


. AUSTELL, Cornwall. rt Froducer 


PIG RIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIGRIA 
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WHERE TO BUY 


A Classified Buyers’ Guide for China Clay, Machinery, 
Sacks, Tools, and Allied Lines 














AERIAL ROPEWAYS. 


British Ropeway Engineering Co., 7, Mincing Lane, London. 


AUCTIONEERS. 
Hancock & Sons, Sydney Place, St. Austell. 


BAGS AND LINERS (COTTON). 
Feltham, W. H., & Son, Tower Bridge Road, London, S.E.1. 


Barclays Bank, Limited. 


CANVAS GOODS. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


CHINA CLAY AND CHINA STONE. 

Best, Jas., & Sons, Longport, Stoke-on-Trent. 

Bloomdale China Clay Co., Ltd., 80, Bishopsgate, E.C. 

Burthy China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Carbis China Clay & Brick Co., Y.M.C.A. Buildings, St. Austell. 

Catalpo, Ltd., London. 

Dartmoor China Clay Co., Ltd., 11, Queen Victoria St., E.C.4. 

Dyer, Samuel J., Market Hill, St. Austell. 

English China Clays, Ltd., St. Austell. 

Fox, Roy & Co., Plymouth. 

Grose & Stocker, Stoke-on-Trent. 

Lovering, J., & Co., St. Austell. 

New Consolidated Mines of Cornwall, 
London. 

New Halwyn China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Newquay China Clay Co., Ltd., Newquay, Cornwall. 

North Goonbarrow China Clay, Ltd., 3, Victoria Place, St. 
Austell. 

Parkyn & Peters. 

Pochin, H. D., & Co., Manchester. 

Somerset Oxide and Ochre Co. 

Tehidy Minerals, Ltd., 3, St. Petroc House, Bodmin, Cornwall. 

Trethowal China Clay Co., Y.M.C.A. Buildings, St. Austell. 

United China Clay Co., Ltd., 80, Bishopsgate, E.C.2. 

Varcoes China Clays, Ltd., 107, Market Street, Manchester. 

West Carclaze China Clay Co., St. Austell. 

Wood, T.A.V., Ltd., Grant’s Walk, St. Austell. 


GOALS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 


Dunkerton Collieries, Dunkerton, near Bath. 

H. Rees Jones & Co., Cardiff. 

Stockwood, Rees & Co., Ltd. 

Welsh Navigation Steam Coal Co., Ltd., Cardiff. 


COLLIERIES. 
Dunkerton Collieries, Ltd., Dunkerton, near Bath. 
Rees Jones & Co., Ltd., Cardiff. 


COLOURS AND CHEMICALS. 
Brown, R. B., & Co., 45, Finsbury Square, E.C. 


Ltd., St. Austell and 


Podmore, W. & A. J., Caledonian Mills, Shelton, Stoke-on-Trent. 


ELECTRICAL ENGINEERS. 
Harry H. Gardam & Co., Ltd., Staines. 


ENGINEERS. 


Holman Bros., Camborne. 
Paulls (Engineers), Ltd., Fowey. 


Sidney Smith & Blyth, Ltd., Garratt Lane, Wandsworth, S.W.18. 


FILTERPRESS. 


Premier Filterpress Co., Finsbury Pavement House, E.C. 


GAS ENGDVES. 
Crossley Bros., Ltd., Manchester. 


TRONMONGERS. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Stocker, F. E., Ltd., St. Austell. 
Hawke & Son, St. Austell. 


LAND & MINE SURVEYORS. 


Trythall & Champion, Camborne. 


LUBRICANTS. 
Cornish Mines Supply Co., Ltd., St. Austell. 
Reliance Lubricating Oil Co., Ltd., 19-20, Water Lane, E.C. 
“ae W. H., & Co., Ltd., 32-38, Southwark Street, London, 
.E.1. 


MINING ENGINEERS. 
Rich, Wm., & Sons, Redruth. 


MINING MACHINERY. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MINING SUPPLIES. 


Cornish Mines Supply Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Holman Bros., Camborne. 

Rich, Wm., & Sons, Redruth, Cornwall. 


MOTOR TRANSPORT. 


Mid-Cornwall Transport Co., Ltd. 
St. Austell. 


PIPES. 


British Mannesmann Tube Co., Ltd., Salisbury House, London 
Wall, E.C.2 


Ryland, A., Cradley Heath, Staffs. 
PUMPS. 


Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 


Willcox, W. H., & Co., Ltd., 32-38, Southwark Street, London, 
S.E.1. 


QUARRYING AND MINING REQUISITES. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 

Warden, F. H., Ltd., Birmingham. 


RAILS (Bridge, Flange, Double or Bullhead). 
Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 


RAILWAY WAGONS. 


Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 
Roberts, Charles, & Co., Ltd., Horbury Junction, nr. Wakefield. 


ROPES. 
Cornish Mines Supplies Co., Ltd., St. Austell. 


SHIPBROKERS. 


Blake, G. A., 11, High Cross Street, St. Austell. 
Ludlow & Sons, Penzance. 

Simpson, Spence & Young, London. 

Toyne, Carter & Co., Fowey. 


SACKS & BAGS. 
Andrew Weir & Co., 21, Parliament Street, Liverpool. 
Boag, Thos., & Co., Ltd., Greenock. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dovener, J. H., & Co., Union Street, Liverpool. 
North Mills Co., Ltd., Little Peter Street, Manchester. 


The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


TIMBER IMPORTERS. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Fox, Eliott & Co., Plymouth. 
T. Warne, St. Austell. 


WATERPROOFING. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finob- 
ley, N.12. 
WIRE ROPES. 


Hood Haggie & Son, Ltd., Newcastle-on-Tyne. 
Stephens, John, & Son, Ltd., Falmouth, England. 


(1922), Bodmin Road, 
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China Clay Export Prospects 
HAVING regard to the unprecedented conditions which have 
prevailed in the commercial world since 1914, and the effect 
these have had upon the annual business done in the China 
Clay trade, it is natural that some producers should be 
raising the question as to whether the industry will ever 
get back the normal pre-war volume of business. These 
doubts were expressed by home China Clay producers as 
far back as 1921, and though things have improved con- 
siderably since then, the question is still canvassed and 
discussed. Last year the volume touched the pre-war 
figure, but this was due to an abnormal demand at the 
year-end. 
Getting Back Pre-war Volume 

If the falling-off of trade which has been experienced 
since the war had come about under normal conditions, 
there would have been some reason for the fear entertained 
in some quarters that the return of business to pre-war 
volume will never be experienced again. We are disposed, 
however, to accept the opinion expressed by those producers 
who recognise that the falling-off of trade since the war has 
been entirely due to the extraordinary circumstances pro- 
duced by the war. and that as these give place to more 
normal conditions the export trade will revive again. In 
the last two or three years since the Dawes Plan was 
introduced to apply to the reparations question, it is grati- 
fying to note the growing resumption of imports of China 
Clay to our former European customers, both Allied and 
ex-enemy, especially Germany, whose northern industrial 
area is accessible to our producers on as favourable terms 
as it is to the competing clays of Czecho-Slovakia. Con- 
nections of home China Clay firms which were broken off 
during the war, especially with enemy countries, have been 
resumed, and old business is being gradually weaned back 
for our products. 


Conflicting Views 


It has been pointed out that the tendency is for a very 
much greater demand in the near future for those com- 
modities in which China Clay is largely used as a raw 
material, and that as the disposition of manufacturers is 
to use more instead of less China Clay, especially in the 
manufacture of paper, the likelihood is that the require- 
ments of these manufacturers will eventually become 
greater than in the pre-war period. 

Against this it is pointed out by those producers who take 
a less cheerful view of the future that some countries, 
notably America, France, Germany, Belgium, and Italy, 
are at present using more of their own domestic clays, and 
clays of neighbouring countries, than they ever did before, 
and that with the growing extent to which these foreign 
clays are used, so much less of our own product will be 
required. In answer to this view, the more optimistic 
producers of British China Clays emphasise the fact that 
countries now using clays which are substitutes for, and 
not in any way equal to, our clays, are using them, not 
because they prefer them, but because the present condi- 
tions on the Continent are not yet comparable to those that 
prevailed before the war. 


Export Advantages 

Another point which has been referred to many times 
when considering this important question of export trade, 
is that under normal conditions British China Clay can be 
placed on the markets of the world, taking quality for 
quality, at competitive prices which are distinctly in favour 
of our own product. Statistical evidence of this is seen in 
the huge quantities purchased by many countries before 
the war, which it may be reasonably inferred they would not 
have purchased if their own clays, both in quality and 
prices, had been capable of meeting the requirements of 
their manufacturers, although admitting, of course, the 
development that has ensued in recent years. 

First Quality Goods Demand Best Raw 
Materials 

Perhaps the most important fact which should be borne 
in mind both by our own China Clay producers and our 
own manufacturers of commodities in which China Clay is 
one of the essential constituents, is that no amount of 
adaptation and manipulation can produce first quality 
articles from inferior raw materials. For instance, users of 
newsprint who succumbed to the offers which were made 
by German paper makers were not long in discovering that 
the supplies obtained were far inferior to their pre-war 
product. The same inferiority in the finished product is 
apparent in several other manufactures of Continental 
origin, in the manufacture of which inferior raw materials 
have had to be used. 

The manufacture of goods lower in quality than foreign 
customers have formerly been in the habit of buying, may 
suit the book of many foreign manufacturers during a 
period of stringency, but as soon as conditions more nearly 
approximate to those prevailing before the war, the latter 
will be quick to return to the better and more suitable raw 
materials, including China Clay, without which really 
first-rate goods cannot be manufactured. 


Producers Views Summarised 

We may therefore summarise the opinions expressed by 
China Clay producers of large export experience thus: 

(1) That the reason why foreign countries are using other 
raw materials rather than British China Clays is due to 
conditions produced by the war. 

(2) That they are not using these substitutes because they 
like them, but because for the time being the substitutes 
suit their economic circumstances. 

(3) That the effect of the use of these substitutes is that 
they are turning out goods of quality inferior to those 
which they have been accustomed to make, and that they 
will return to the manufacture of these better class goods 
when circumstances permit. 

(4) That in the meantime the opportunity is offered for 
our home manufacturers to supply those better class 
markets which their foreign rivals formerly supplied. 

(5) That the natural increase in the normal demand for 
those commodities in which China Clay figures as a raw 
material should in the future be such as will call for as 
great a supply of China Clay as in pre-war years, if not 
greater. 
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Basic Industrial Minerals. 


(I. )—Mica 


By G. Malcolm Dyson, Ph.D., A.I.C. 


From the standpoint of the petrologist, the term mica *” 
covers a very large group of minerals, all of which are acid 
silicates of varying complexities, and which have certain 
physical characteristics, in particular, exceptionally marked 
cleavage planes, in common. Commercially there are two 
fundamental classes of micas: muscovite, or potash micas, 
whose chemical formula approximates to H,KAI(SiO,), ; 
and phlogopite or magnesium mica, which is in many cases 
a complex silicofluoride approximating in composition to 
HK(MgF),, Mg.Al(SiO,), In addition there are several 
other micas which are of no inconsiderable interest to chemical 
industry ; among these may be mentioned lepidolite or 
lithia mica, which contains up to 5 per cent. of the com- 
paratively rare element lithium. Lepidolite has usually a 
rose-red or lilac tinge, which is due to the presence of traces 
of manganese silicates ; whilst a complex iron-lithium mica, 
known as zinnwaldite, is mined in the Erzegebirg as a source 
of lithium. The well-known mineral roscoelite is, in reality, 
a vanadium mica, and contains up to 14 per cent. of vanadium. 
It is mined in the Colorado district, where its vanadium 
content is extracted. In addition, there is a sodium mica of 
no importance known as paragonite, and a whole series of 
ferriferous phlogopites known as biotites, which occur widely- 
distributed throughout many geological formations. 


Production of Mica 
To be of value commercially, mica must be obtained in 
fairly large homogeneous slabs, which can be readily split 
into leaves. Such slabs are invariably termed “ books.”’ 
The ‘“‘ books” are usually found overlaying a schist stratum 
and are often themselves overlaid by quartz or felspar; in 
addition, the veins of ‘‘ book-bearing’’ mineral are neither 
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Mica-BEARING FORMATION IN THE ALUKDEAH MINE. 


continuous nor of uniform thickness, but consist of inter- 
mittent patches, so that, in mining, one must proceed from 
one “ lens,”’ as it is termed, to another, more or less by guess- 
work. This makes mica mining a matter requiring con- 
siderable patience. A typical “lens ’”’ formation is shown in 
the sketch above, which represents the strata in the celebrated 
Alukdeah mine, where books several feet in length are a 
common occurrence. Canada, the U.S.A., and India, produce 
between them over go per cent. of the world’s supply of mica, 
there being no deposits of good book mica in this country. 
There is also much mica in Australia, but at the present time 
it is not worked to any extent. The Bureau of Commerce 
figures for mica production are given below :— 


Mica Production 


COUNTRY. IgIg9 1920 1921 Ig22 1923 1924 1925 
British Empire— 
N. Rhodesia . . — I " a m 
S. Rhodesia . 5 87 76 59 81 134 130 
Tanganyika . (a) 27 3 II 32 55 68 
Ds MR cc cess 9 6 2 I 14 892 1,439 
(2) (1) (-) (-) (3) (178) (288) 
ee ae 2,459 1,906 1,047 2,900 3,147 3,053 3,153 
(344) (225) (177) (176) (405) (607) (389) 
Ceylon .... 8 15 5 I I — -— 
India = 2,955 3,826 1,547 2,157 4,165 3,505 4,985 
Australia .. I I 4 ~ 2 4 
Empire totals ... 55437 $929 2,680 5,223 7,440 8,241 9,779 
(3,315) (4,233) (1,808) (2,408) (4,481) (5,864) 


(2,087) 


Country. 1919 1920 1921 1922 1923 1924 192 
Guatemala .... 5 4 a a a a 
OS Eee Io 4 a a a a a 
Norway ....... 95 31 2 I - = 
Roumania .... 71 133 a a —_ 
DEE: Gass asa a a a 8 a a a 
a 7 5 2 -= 3 a a 
Sweden ....... - 8 5 4 a 
Madagascar .... 18 19 152 gI 162 274 282 
RII oa te a oo 3,599 5,58¢ 2,632 6,411 8,112 4,856 9,457 
Argentine ..... 143 269 154 63 100 118 117 
OS eae 152 67 45 66 55 78 a 
Korea. ; II 19 424 582 a 
Japan = — 15 Ir 23 a 
Foreign totals 4,100 1.424 2,986 6,682 8,872 5,935 9,856 
(1,191) (1,314) (688) (752) (1,680) (1,730) (1,200) 
Grand totals ... 9,537 12,353 5,669 11,905 16,312 14,172 19,635 
(4,506) (5,547) (2,496) (3,160) (6,368) (6,211) (7,064) 


“ 


a’”’ signifies that no data are available, 
Where the total output is not wholly ** book ”’ 
is added in brackets 


mica, the output of this substance 
Properties and Uses 

It is the perfect cleavage and transparency of mica, together 
with its toughness and remarkable heat and electrical insulating 
properties, that make it so valuable a commercial article. 
The books of mica are split by expert labour into thin lamine, 
for the thickness of which 0.001 in. is aimed at, and very often 
attained. The marketing of the finished and trimmed leaves 
is a matter that is much more easily accomplished by a group 
or syndicate than by the small producer, since the price 
obtained depends on the “ evenness ”’ of the parcel. With a 
central grading station supplied by a number of producers this 
may be done easily, whereas the small producer is often com- 
pelled to dispose of parcels of ‘‘ mixed ”’ at a lower price. 

There are slight physical differences between the various 
types of micas which, although apparently insignificant in 
themselves, cause differences in the properties of the product 
which have a considerable effect on the price obtained. The 
best mica for insulating and general electrical purposes is that 
from India, often known as “ Bengal ruby ’’—a survival from 
the time when the principal producing stations were in the 
province of Bengal. Its uniformity and high specific in- 
ductive capacity make this type of mica eminently suited 
for the manufacture of electrical condensers. Carolinian 
mica has a green tinge and is much harder than the Indian 
red mica ; it is little affected by rapid changes in temperature 
and finds considerable use for the fitting of furnace sight holes, 
etc., where temperature plays a great part. For gramophone 
diaphragms the Georgian brown mica is preferred, since it 
gives lamine of almost perfect flatness. In some cases the 
hardness of the mica used is a very important factor, as, for 
example, in the manufacture of commutators for d.c. motors. 
Here, it is essential that the insulating material should wear 
down at the same rate as the copper of the segments, but 
ordinary mica is somewhat harder than copper and is there- 
fore unsuitable for this purpose. There exists, however, a 
Canadian deposit known as “ silver-amber mica ’”’ (an altered 
phlogopite) which has an edge hardness exactly the same as 
that of electrolytic copper; it is used exclusively for com- 
mutator manufacture. 

Ground Mica 

Ground mica is in considerable and steady demand for the 
manufacture of roofing materials, wallpaper, and as a mineral 
filler, the various uses and the percentage of the output that 
they account for being given in the table below :— 


RCM PRMATMAED 5 6:9:5.0:55)6.0.4 0 veld arsine 60 per cent. 
MEME Goins ss asco eieseeciwacucss 21 
REE. bree cake nis capes ss Sc ed oe bweS ss 8 
oe eg 6 | ee 3 
OI EOC CREE ET OOO TT 3 
I I oh rete Dusraas ats aiete mars cos ik 3 
fo ROPES Teer ee ey ere er ee 2 


The grinding may he done dry in the hammer type of 
pulveriser, followed by screening and classification by air 
flotation, but the dry ground product is not so valuable as 
that which has been ground wet, especially for wallpaper 
patterning, since it has less “ glitter.”’ Wet grinding is 
usually done by beating, since grinding by the more usual 
methods is impossible. The tubs for grinding are wooden 
cylinders, the bottom consisting of wooden blocks with the 
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end-grain exposed to resist abrasion. The beater is a wooden 
circular slab which almost fills the cross section of the tub. 


The charge to each tub is about 400 lb. of mica trimmings, 


which are beaten for eight hours. The classification is per- 
formed by water, coarse particles settling in the first tank and 
being returned to the beaters, while the finer particles pass 
on. It has been noticed that settling is much more rapid in 
wooden tanks than in concrete tanks, an observation which led 
to the discovery that the trace of alkali from the concrete had 


a considerable deflocculating action on the mica particles, 


a phenomenon which is also observed with China Clay. It 
has, therefore, become usual to add about 0-25 per cent. of a 
flocculating agent (usually alum or aluminium sulphate). 
About 90 per cent. of the mica will settle out in an hour or two 
without the use of a flocculator, but the remainder is still in 
suspension after 72 hours; it is at this stage that the floccu- 
lating agent is added. 
Micanite and ‘‘ Synthetic ’’ Mica 

The high price and comparative shortage of good insulating 
mica for electrical purposes has led to numerous attempts to 
replace mica by a synthetic product, and also to utilise the 
smaller and imperfect sheets by a building-up process. It is 
the latter that has been the more successful, and the product 
Micanite is extensively used in the electrical industry. 
Micanite is built up by laying a number of fragments of mica 
on a sheet of oiled paper, and covering them by a second layer 
arranged in such a way that the cracks in the first layer are 
covered by good mica in the second. The layers are separ- 
ated by a thin coating of good shellac dissolved in spirit. 
Many layers are built up in this way and the pile finished off 
with oiled paper, gently heated to evaporate the spirit, and 
then pressed hydraulically at 150 lb./sq. in. in a press heated 
to 150° C, After a short time the press is cooled off by cold 
water circulation, without, however, relaxing the pressure. 
In this way a sheet of Micanite is built up which contains less 
than 2 per cent. of shellac, but which forms a homogeneous 
and electrically perfect material. True synthetic mica has 
been prepared by melting, at 1,500° C., seven parts of window 
glass, three parts of aluminium fluoride and five parts of mag- 
nesium potassium silicofluoride, but it does not appear that 
this material can replace the natural product. 





Vitrification of Ceramic Bodies 

Work of American Bureau of Standards 
At the Columbus branch of the U.S. Bureau of Standards of 
an investigation of the boundary of the field of mullite in the 
K,0.A1,0,Si0O, system is being made. In so far as possible, 
minerals are being used in making the melts. The general pro- 
cedure has been to mix the proper proportions of minerals with 
dextrin, making a paste which is forced through a glass tube 
drawn down at one end to about 2 mm. diameter. This 
“spaghetti ’’ is then melted in an oxy-gas flame and the beads 
quenched in water or mercury. The melt is examined micro- 
scopically for a crystal phase and the index of the glass 
measured. The results are then plotted on a three-component 
diagram. 

Melts containing varying amounts of orthoclase, kaolin, 
and flint (silica) were first made and examined. Mullite 
crystals were found to occur in melts containing at least 
30 per cent. kaolin, those with less being composed almost 
entirely of glass. There is an almost constant variation in the 
indices of the glasses ranging from 1-48 with Io per cent. 
kaolin to 1°54 with go per cent. The amount of mullite 
crystals increases with the index of the glass. The crystals 
occur as fibres showing position elongation: indices are 
@ = 1°64, € = 1°66. 

Leucite-kaolin melts show practically the same results as 
do orthoclase-kaolin melts. Mullite and alumina have been 
used with orthoclase and leucite. The primary mullite 
crystals appear in all the melts containing up to 90 per cent. 
mullite under the conditions of experimenting. When 
alumina is introduced the mullite crystals appear in melts 
containing as much as 50 per cent. The appearance of beta 
corundum near the alumina end of the diagram has been very 
interesting. 

An effort is now being made to make a composition of 
material corresponding to kaliophilite, K,O.A1,0,.2Si0,, to 
be used with kaolin, mullite, and alumina in locating the 


extent of the mullite field in that direction, though as yet 
the extreme volatility and solubility of potash have prevented 
success. No detailed work has been done along the boundary 
lines, as a reconnaissance of the whole field is first being 
made. Temporary factors as well as volatilisation will pro- 
bably have to be taken into account in later work. 





Death of Mr. H. S. Andrew 


Secretary of English China Clays 

THE death occurred on Saturday, October 6, at St. Austell 
District Hospital, of Mr. Henry Stephen Andrew, of English 
China Clays, Ltd. He was a son of the late Mr. W. Andrew, 
of Truro, and, like the latter, was associated at one time with 
the firm of Lake and Son, Moresk Mills, Truro. On leaving 
Truro he went to Tywardreath, where he was associated 
with the Beaver Mills. Later he was appointed secretary 
to a firm of China Clay merchants at Plymouth, where he 
remained for some years. Mr. Andrew came to St. Austell 
in 1919, following the amalgamation which absorbed the Clay 
firm with which he was associated. He was made a director 
of English China Clays, Ltd., and became secretary to the 
company. Mr. Andrew leaves two sons, of whom one is in 
the offices of English China Clays, Ltd., while the other is a 
surveyor in Warwickshire. 

At the funeral, which took place on Tuesday, Octoker 9, 
there were present many representatives of the China Clay 
industry. 





Study of Clay in Bodies 


A United States Investigation 

THE China Clay investigation in progress at the Columbus 
branch of the United States Bureau of Standards includes a 
study of the clays in bodies as well as a study of the clays 
alone. The composition of one set of bodies is 50 parts 
potter’s flint and 50 parts clay, while the other is 50 parts clay, 
30 potter’s flint, and 20 feldspar. It is believed that the real 
reasons for the differences in the clays will be brought out 
more clearly by studying the reactions when in bodies as well 
as when treated individually. The general purpose of the 
investigation is to compare British and American China Clays, 
but as yet only the British have been studied. Of these, 
seventeen commercial brands are being used. During the 
past few months the work on the bodies composed of potter’s 
flint and clay was carried out and is nearly completed. 

Each of the clays was made up with an equal weight of 
potter’s flint into a body; the size of specimens and pro- 
cedure of making and testing following closely the specifica- 
tions of the American Ceramic Society. The properties 
evaluated on the unfired bodies were those of volume shrink- 
age, shrinkage water, pore water, water of plasticity, bulk 
specific gravity, slaking time, and modulus of rupture. On 
the fired bodies values for volume shrinkage, porosity, bulk 
specific gravity, and modulus of rupture wese determined at 
seven different temperatures—namely, cones 3, 5, 8, II, 14 
18 and 23. 

The various bodies have so nearly the same value for any 
one property that for the present purpose averages only are 
given. To show the effect of the flint, general averages for 
the clays alone are also given. 

Dry Properties of Clays and Bodies 


PROPERTIES. 


Volume Shrink- Water Bulk Modulus 
MATERIAL. Shrink- age Pore of Plas- Specific Slaking of 
age. Water. Water. ticity. Gravity. Time. Rupture. 
per cent. percent. percent. percent. hours. Ibs. /in. 
Clays alone .. 18-6 11-6 29°8 41°3 1°46 77 88-0 
Bodies ..... 11°6 71 20°4 27°5 1°64 6-6 46°6 
Fired Properties of Clays Alone 
CONE. 

PROPERTY. 3 5 8 II 14 18 23 
Volume shrinkage......... 20°0 26°53 32°5 41°7 48:8 48°5 48°5 
a Aer errr 40°3 35°9 29'0 17°5 39 1'2 1:0 
Bulk specific gravity ....... 1‘60 1°75 Ig! 2°17 2°45 2°50 2°50 
Modulus of rupture ........ _ _— 2,200 3,000 4,000 5,500 6,00 

Fired Properties of Bodies 
CONE. 

PROPERTY. 3 5 8 II 14 18 23 
Volume shrinkage.... pas 7°3 8-4 g°6 12°2 17°8 26°2 3I1 
POTOGIRY occccovsces 34°9 34°3 33'7 33°7 26'4 15'7 27 
Bulk specific gravity ....... 1°64 1°66 1°68 1°72 1°83 2°06 2:21 


Modulus of rupture ..... a 450 765 890 1,350 2,000 2,600 
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China Clay Notes and News 


Finnish Markets for China Clay 

In a recent issue of Finnish Trade there appeared a survey of 
the markets for chemicals and papermaking materials in 
Finland, especially in relation to British products. Explaining 
why imports from Great Britain are comparatively small, 
Dr. C. W. Chydenius says of China Clay: It is produced in 
England, chiefly in Cornwall, and in Germany. It is princi- 
pally used in the paper industry as a filling material, and in 
the manufacture of porcelain. Owing to the cheapness of 
this article, it cannot bear the high costs of transport in 
Germany from the place of production to the place of shipment 
and costs of transhipment arising there. The fact that the 
deposits in Cornwall are so favourably situated as regards 
shipping ports has enabled England to retain her position as 
chief supplier of this article. Owing to its extreme suitability 
for special purposes, certain quantities of German clay are 
imported for the manufacture of glass and china. Thanks to 
higher prices of imported raw materials, the Finnish talc 
industry has developed and gained ground at the expense of 
the British China Clay, so that import; of this article will be 
lower during the current year than they were last year. 
Another fact which has had certain influence on imports is 
the low price obtained for wood pulp, which causes the manu- 
facturers of paper to use more wood pulp and less filling 
material. The rigorous American regulations relating to the 
ash content of imported paper have also restricted the use 
of filing material. Last year, the total imports of China Clay 
amounted to 20,993,616 kgs., valued at Fmks. 9,531,343. 
England’s share of these imports was 20,083,224 kgs., as 
against 704,066 kgs. falling to the share of Germany and 
168,843 kgs. coming from Czechoslovakia. 


Clay-Craft Chemistry 

WRITING on the subject of chemistry as applied to manufac- 
tures in which clay is used, Mr. G. B. Hunter says that clay 
is said to be a substance of secondary origin, that is to say, 
derived from the decomposition of primary rocks. Broadly 
speaking, it is a compound of aluminium oxide, silica, and 
water. Besides these main constituents, there are others of 
minor note such as lime, iron, manganese, and mica, which, 
present in exaggerated proportions in clay, render it useless 
to the manufacturer. 

More important to the “‘ ceramic ”’ or clay craftsman than the 
chemical properties are the physical properties of clay, the 
chief of these being plasticity. Nearly all clays when wet are 
plastic, that is to say, are easily changed into different shapes 
under pressure, remaining in these forms when the pressure 
is relaxed. Among other important properties of clay are 
the texture or fineness, which is a function of the sizes and 
distribution of the particles of matter, and shrinkage, due to 
fire or air porosity, that is to say, the capacity of clay for 
absorbing air and moisture. 


Research Work of Chemists 

THanks to the extensive work of chemists during the present 
century, the ceramic industry has made enormous progress. 
So numerous and so various are the uses of clays at the present 
day that it is hardly possible for any of us to imagine modern 
civilisation without this substance. Besides its importance in 
the manufacture of bricks, tiles and earthenware, clay enters 
into the soap and paper industry. It is also extensively 
employed in the preparation of pigments, paints, ultramarine, 
andalum. Thecontribution of physical chemistry has enabled 
the ceramic manufacturer to determine more accurately the 
properties of numerous varieties of clay which had formerly 
been used empirically by ancient craftsmen. 


Cornwall’s Commercial Epochs 

THE first commercial epoch of Cornwall, the ancient epoch 
according to a recent writer, commenced with the arrival of 
the Phoenicians in search of tin about the year 1500 B.c., while 
the second sprang from the discovery by Cookworthy of 
China Clay and China Stone in the St. Austell district. A 
high degree of ceramic proficiency was attained by the Moors 
after their conquest of Spain. Among other examples of 
their unique art was the famous Alhambra at Granada, the 
Alcazar at Selville, and the Palace of the Portuguese Kings at 
Cintra. These great buildings were lavishly and magnificently 
embellished in tile work, and in these and other decorations 


of the Hispano-Moresque Palaces the principal ingredient was 
tin obtained from Cornwall. 

When one comes to the modern epoch, the part played by 
Cornwall is not that of manufacturing but that of supplying 
the materials for manufacture, and this task, thanks to the 
discovery of China Clay, it is enabled to do so on a scale that 
could not have been imagined in the olden days. Pottery 
making is fairly distributed throughout the country, but its 
principal seat is of course in North Staffordshire, the potteries 
of which are known throughout the world. The district in 
which the industry is concentrated has been familiarised by 
Arnold Bennett as ‘‘ The Five Towns,’’ although the number 
should really be six. It was because materials were on the 
site or close to it that Staffordshire became the British pottery 
centre. They had abundant measures of marl clay and coal, 
and other ingredients, such as salt, lead, and felspar, could 
be obtained within the county or from Derbyshire, which 
adjoins it. But for supplies of China Clay, Ball Clay, and 
China Stone they had to look to Devon and Cornwall. The 
great potters, Elers, Josiah Wedgwood, Whieldon, Astbury 
and others made the best use of materials which were obtain- 
able, and by perseverance and artistic skill raised a crude 
local occupation to an industry and art of national importance. 


Specialised Uses for Colloidal Clay 

It is generally supposed that China Clay is used chiefly, if 
not entirely, in the manufacture of pottery, and that it has 
few other uses. In fact, only a very small proportion of China 
Clay is utilised by the pottery manufactures, and it plays a 
far more important part in other forms. It is, for instance, 
employed very extensively in the making of paper of all 
grades, as bleachers and fillings by textile manufacturers, and 
in the manufacture of buttons, linoleum, plaster of paris, 
disinfectants, and many other things. Collodial clay, which 
is a highly refined kind of China Clay, forms a constituent in 
the making of rubber products, pencils, paints, distempers, 
and printing inks, and is the basis of many tooth powders and 
cosmetics. It is also used in medicine, as it is possessed of 
adsorbent properties which render it valuable in the treatment 
of intestinal troubles. 


Kaolin in the Dutch East Indies 

In his recent report on the economic situation of the Nether- 
lands East Indies, the British Commercial Agent at Batavia 
gives the following particulars regarding certain of the natural 
resources of these islands. With regard to China Clay deposits, 
the question of the local manufacture of cheap china-ware for 
sale to the native population has for some time past been given 
considerable attention by the officials of the Division of 
Industry at Buitenzorg, who are prepared to grant anyone 
disposed to put capital into such a venture all the information 
at their command and any technical assistance available. 
The principal requirement for the profitable production of a 
pottery industry is an adequate supply of suitable raw material. 
Kaolin has been found in commercially exploitable quantities 
near Trenggalek in the Kediri residency of Java, the concession 
rights for which are held by a Dutch subject. Engineers of 
the mining service have recently been engaged in prospecting 
for further China Clay deposits, and it is now announced that 
suitable material has been located in the Island of Madoera and 
in yet another area of Kediri. 
Further Outlets for China Clay 

A CHINA CLAy producer writes us as follows: Most China 
Clay producers or firms connected with the China Clay trade 
are aware that for some time past the demand for China Clay 
has not been up to the usual standard. They also know that 
if the demand for China Clay increased considerably, this 
demand could be supplied. Could not the China Clay pro- 
ducers find more uses for China Clay ? If paper makers found 
that China Clay was a good filler for paper, and rubber and 
paint manufacturers found it was useful for their products, 
could not the clay producers devote themselves to finding still 
other outlets for their goods ? Did not the linoleum manu- 
facturers find out that China Clay was a satisfactory filler for 
this process ? In a nutshell, if one further use for China Clay 


could be found such as paper making, where about 400,000 
tons are used annually (and no doubt it could be, with proper 
research), China Clay producers would all be working “ full 
speed ahead.”’ 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 
clay ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters ave dealt with. 


Fowey Shipping—September, 1928 Charlestown Shipping—September, 1928 











Arrived. Name. Sailed. Destination. — Ree aa From. Sailed. Destination. | 
~ - . . : Augus S.V. 4 Loree ee g esenesewe ve September Snodland. 
September 1, s.s. Burrington{C ombe September 3, Bristol August +f S.V. Saas PORTO Oe: ll ee | rnin 6 aaa. 
September 1, s.v. Christian ........ September 6, Sodertelje September 1, s.s. Jolly Laura ....... [ruro...........September 3, Gravesend. 
5 ‘ " . hent - September 3, M.v. Katie .........Britton Ferry....September 20, Runcorn. 
September 3,58.s. Marta .......... September 3, Gothenburg September 3, s.v. Irish Minstrel.....Falmouth .. September 6, Runcorn. 
Oa . . “— : westr Se . » 6, : sterdam September 6,s.v. Elsa .... ne . Cardiff P . September 15, Nantes. 
September 3, S.S. Gouwestroom ececee i pte mber 7 Amste . September 11, s.v. Alf. Everard ......Plymouth ... September 18, Snodland. 
September 3, M.V. Regina ....se.e0 September 8, St. Keverne September 13, s.v. Alert .......0.00. Truro...... September 14, Granton. 
~. ‘ 4 . eee “eae , tars September 14, s.s. Coniscrag ........ Plymouth ......September 15, Antwerp. 
September 3, S.S. Gouwestroom ..... Septe mber 6, Amsterdam September 16, m.v. Ewigkeit ........ Plymouth ......September 17, ober: 
September Poe ey ae September 5> Grimsby September 18, s.s. Knowlgrove ......Truro .........September 19, Tayport. 
September 5, s.s. Wesidale ........ September 7, Rouen 
September 5, M.v.Mayblossom ..... September 11, Porthoustock 
September 5, s.s. Primrose......... September 7, Larne and China Clay Exports, September, 1928 
Preston 
" . A RETURN showing the quantities and values of the exports 
September 5, 5.8. Joffre Rose ...... September 8, Preston Heeccip 4 Wins The quant Se ees € exports 
F J : SS ee of China Clay, including Cornish or China Stone, the produce 
september 6, s.s. Mersey .....00++ September 8, Ridham : age s i Dia 
S ie et Mins Cont Cieaiens & tiveneeal of Great Britain and Northern Ireland from Great Britain 
soprember ©, 8.8. Hampshire Coast. .Sopremner o, Livery and Northern Ireland as registered in the month of September, 
September 7, 58.s. Feymain ........ September 9, Pasages 1028, is as follows : 
september 0, M.V.Mayrs .....00000% September 11, Hamburg ‘ Sy 
= ‘ COUNTRY OF DESTINATION. QUANTITY. VALUE. 
September 9, s.s. Ardgantock ......September 12, Antwerp ae f 
September 9, 8.8. Snofrid ......... September 11, Karlskrona BNNs a5 soo way FEN aN HOES OOS 602 ‘940 
september 9, 6.s. Hayle ... 22.420 September 12, Weston Pt. OSES Red Sei n0e 9S Cot ke eon Es eee 346 596 
September 11, s.s. Torpotnt ........ September 11, Barry Sweden 2.2... cece cece cece cece cece eeee 2,403 6,378 
september ££, 6.V. Hulde@ 2.2 0000ss September 16, Hull ence teens ee eee ecereccccccececs 275 sgt 
September 1x, 9.8. Pansy .......:.+ September 12, Leith iconv (including Farée Islands) ..... a Es a. 
~., i ‘ nes 7 3 Sic +, 7 ; ’ x AMY weceece ve ereeeeeveveeeeveees 2,5: 5,72 
September 12, 8.8. Blush BOO 40/0: September 14, Rouen CE 4,950 11,638 
: or 12, 8.8. Sturdee Rose ....Septemb ; ssels ly > 202 = 2 
September 12, s.s. Sturdee R September 13, Brussels WR et orci ston cava aiare csi vashiarh arene eA aie 2,202 5,207 
September 12, MV. Vests ss <ssinses September 13, Munkedal PERSE reds otey cha Va latisciaialigverieter x) ques one ahs enereae 2,532 4,854 
September 12, s.s. Portland Maru - Portland Me. Switzerland ...... 6. eee cece eee eee eens 66 198 
September 13, S.v. Else........2000 . Reval sg ce 1,445 3,555 
~ : ’ RO ara cid ah aaes ge SSA RaW TAT ng aa Os 2,52 6,307 
September 13, s.s. Guelder_ Rose ..... September 14, Runcorn Geomee — ; ya 
“ i. > . ™ BELO cc ee ere eere eee eesreeeeseseeeeeseseee ~- - / 
September 13, S.s. Colom ........00. September 15, Genoa Paper: ASIAHG qc cc se pcos cccautess cares I 3 
September 13, s.s. Edenside ........ September 14, Sunderland ROS IR TE eee eG ae ene Io 54 
september 14, S:S. Mona «2... 25.0 September 15, Antwerp China ............... bene eee ee ee eens II 64 
September 14, s.v. Theodora ........ September 14, Mevagissey — — ee Pete eee eens 15,100 33,733 
. . Arge PRIN so ain esos 5:5 mics ioc nerers 5 5 
September 14, M.v.Shamrock ....... September 15, Plymouth ee ntine oo 5° 195 
a is UN ROS RMN 5 95) 64a. 6:4)'A cic aie 4: 9-0 esis ia 5 22 
September 14, B.Y. Jane Banks seees September 15, Glasgow Nigeria (including British Cameroons) Ps wey I 
September 14, s.v. Waterwitch ...... September 19, Weston Pt. Caperol Good HONG 6 cisicin cc cvsawass -— 3 
September £4, 8:8. Tovfrtd 6ic06-. ssa September 25, Odense Natal 2.2... cece eeeeescceeessccseees I 4 
September 15, s.s. Levenbridge ......September 24, Philadelphia gig Hv via Bombay .........--- 253 1,194 
. “ : B@ MAGTAS 2. csccccccccccsccccccers 5 25 
September 15, s.s. Skagatind ....... September 21, Sheboygan ia Madras ; 4 > 
‘ . Via Bengal, Assam, Bihar and Orissa. . 168 640 
September 15, s.s. Clan Macbean ...September 21, Bombay Keateain 40 ae 
September 16, s.s. Joffre Rose ......September 25, Bo'ness OMAR ec esiiss ere sacar Sata ee nev ews 236 840 
September 16, s.s. Mersey .......... September 25, Ridham —_—— ——— 
September 16, s.s. Fyrileif ......... September 22, Wiborg Total 2.2... .cscescceesccecee 35,302 83,378 
September 16, S.s. Omyx ........00. September 21, Jersey 
; or i7 : 00 septe 1r 18. Plw : 
September tg; 3.8. Shamrock eanreweie September 18, Plymouth China Clay Imports, August, 1928 
september £8, 8.8. System .....6.00 September 21, Antwerp : ae aes ~ 
é as _ —_ A RETURN showing the quantities and value of China Clay, 
september 16, $:8. Polevtc 600k ecss September 27, Boston, U.S.A. . : “bina @ : , =e pees Westies 
acai hae tea iii ail cedielingite deieiaiiiees including China Stone imported into Great Britain and Northern 
sie i caus ated Seer S89 eae Vi sae pea ieee Ireland as registered in the month of August, 1928, was as 
September 19, s.s. Garthclyde ...... September 21, Gravelines follows *- 
September 19, s.s. Beauley Firth ...September 22, Antwerp : . ‘ ‘ 
é Shes . : COUNTRIES WHENCE CONSIGNED. QUANTITIES. VALUE. 
September 19, s.s. Abington......... September 21, Liverpool ga Z 
September 19, s.s. Glencregagh ...... September 22, Rouen Sn ee 10 06 
September 19, s.s. Brier Rose ....... September 27, Weston Pt. ee ae 220 275 
september 10, 8.8. Primvosée........+ September 22, Rouen — _— 
September 20, M.v.Lydia Cardell..... September 25, Weston Pt. age mata arora nina ateaeraeeats 230 371 
September 21, M.v.Mercurious....... September 25, Wargon peiae  s = = Tr: I: . 
September 22, s.s. Blush Rose ...... September 29, Weston Pt. hese figures W ere issued by the 3oard ot rade too late for 
September 22, s.s. Blanche.......... September 25, Charlestown inclusion in the September number of THE CHINA CLAY 
September 22, s.s. Haig Rose ...... September 28, Weston Pt. TRADE REVIEW. 
September 22, M.v.Frida Both ...... September 30, Wiborg 
september 23, 8.5. RODVME#.. 2.00000 September 26, Grimsby . 
September 23, s.s. Wearbridge ...... October 3, Philadelphia China Clay Imports, September, 1928 
September 24, s.s. Florentino ...... September 27, Genoa A RETURN showing the quantities and values of China Clay 
ene 26, S.S. a acetates eae ns 28, oe (including China Stone) imported into Great Britain and 
ene I BY. FOB + oss esses ene SS, Se oeNen Northern Ireland as registered in the month of September, 
September 27, s.s. Wild Rose ...... September 29, Preston 1928. was as follows: 
September 27, s.s. Mount Charles ...September 29, Par ee sain 
September 28, s.s. Annchen Peters ..October 1, Harburg COUNTRIES WHENCE CONSIGNED. QUANTITIES. VALUE. 
September 28, s.s. Guelder Rose .....September 28, Newport Tons £ 
September 28, s.s. Brier Rose ....... October 1, Manchester RIN saa eramd a cee baain See wn erie 22 171 
September 28, s.v. Englishman ..... October 6, Runcorn Meee PN a gisak ov 9..9 00 na dw Aske low eaatans 62 342 
september 20, 8:8. Aslah ......000.. October 2, Riga ---—- — 
September 30, M.v.Osterschelde ...... October 2, Sandvikin WOE ais. 6.50.0 k 6b eo Reece sie eieie-aled 84 513 
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September Deliveries Down 
CoNTRARY to expectations, the business done in September 
did not maintain the progress made in August, being just 


under 5,000 tons down. The biggest drop was in China 
Clay, Ball Clay deliveries suffering to the extent of only 750 
tons. China Stone deliveries were up by 1,550 tons. On 


the nine months compared with the corresponding period last 
vear there is a balance on the aggregate trade in favour of last 
vear of 64,905 tons, the only section in which an increase is 
shown being Ball Clay, the excess tonnage being under 2,000. 
Details of deliveries are as follows :— 


CHINA STONE 


Total 
Tons Tons 


CHINA Batt CLay 
I 


Tons ons ons Tons. 












Clay in the United States 


Sales, Imports, and Exports in 1927 

THE quantity of clay sold by producers in the United States 
in 1927 amounted to 3,849,176 short tons, valued at 
$13,607,159, or $3-56 a ton, according to a statement made 
public by the United States Bureau of Mines, Department of 
Commerce. These figures show a decrease of 3 per cent. in 
quantity and value compared with 1926. They represent only 
clay sold as clay or mined under royalty, and do not include 
the much greater quantity of clay that was burned into clay 
products by the producers themselves from their own property. 
The leading five States in the order of the quantity of clay 
sold were Pennsylvania with 23-3 per cent. of the total quan- 
tity, Missouri with 10-8 per cent., Ohio with 8-4 per cent., 
New Jersey with 8-1 per cent., and California with 7-5 per 
cent. The data were. collected direct from producers in 
43 States and in co-operation with the State Geological 
Surveys of Alabama, Florida, Georgia, Illinois, lowa, Maryland, 
Michigan, Missouri, New Jersey, New York, North Carolina, 
Texas, Virginia, Washington, and Wisconsin. 


Sales of Kaolin 


The sales of kaolin, the clay that is used in making high- 
grade pottery and porcelain, as well as paper, oilcloth, and 
other products, and which is generally considered the highest 
grade of clay, amounted to 454,245 tons, valued at $3,809,834, 
an increase of 5 per cent. in quantity and 1 per cent. in value 
as compared with 1926. The clay of largest quantity and value 
is fire clay. The sales of fire clay in 1927 were 2,699,761 
tons. This was 4 per cent. less than those of 1926, the year 
of largest sales. The value of the fire clay sold in 1927 was 
$7,710,725, a decrease of 5 per cent. as compared with 
1920. 

The imports of clay in 1927 amounted to 394,500 short tons, 
valued at $3,448,970, a decrease of 19 per cent. in quantity 
and value. Kaolin, or China Clay, constituted 86 per cent. 
of the totalimportsin 1927. Exports of clay in 1927 amounted 
to 99,384 tons, valued at $1,117,889, an increase of II per 
cent. in quantity and 13 per cent. in value as compared with 








1926. Exports of fire clay amounted to 48 per cent. of the 
total. 
CLay SOLD BY PRODUCERS IN THE UNITED STATESIN 1926 AND 1927 
1920 1927 
KIND. Short Tons. Value, $ Short Tons. Value, §. 
BOONE csGvhkine 432,215 3,771,508 454,245 3,800,834 
Ball Clay ..... 112,195 867,500 119,763 913,976 
Sup (aay ...... 8,644 45,959 6,137 32,264 
Pere (fay ...<-. 2,819,346 8,119,323 2,699,761 7,719,725 
Stoneware Clay 84,002 185,288 98,355 203,648 
Miscellaneous 
Clay 510,796 1,115,951 470,915 1,017,712 
RE conven 3,967,198 14,105,589 3,849,176 13,697,159 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Deeds of Arrangement 
BUTLER, Hubert Oswald, Tourbieres de St. Laurent, 
Bayonne, France, and Langmoor Manor, Charmouth, brick 
and tile manufacturer. Dated September 20, filed September 
26. Trustee, R. J. Brandon, 10, New Court, Carey Street, 
W.C., C.A. Secured creditors, £940; liabilities unsecured, 
£6,390 ; assets, less secured claims, £2,377. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides tha 
every Mortgage or Charge, as described therein, shall be vegistered 
within 21 days after its creation, otherwise tt shall be void agatnst the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages ov Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

FURNESS PAPER MILLS, LTD., Ulverston. Registered 
August 28, £15,000 mortgage, to Second Broadmount Trust, 
Ltd., 14, Waterloo Place, S.W.; charged on properties at 
Ulverston, etc. *£15,000. November 30, 1927. 

HORTON KIRBY PAPER MILLS (1927), LTD. Regis- 
tered August 29, £40,000 debenture, to Century Insurance 
Co., Ltd., 18, Charlotte Square, Edinburgh; charged to 
Horton Kirby Paper Mills, also general charge. 

ILKESTON PORCELAIN CO., LTD. Registered Sep- 
tember 4, £300 debenture, to Mrs. D. L. Oakley, The Litten, 
Amersham ; general charge. *Nil. July 6, 1928. 

CORRINGHAM BRICK AND TILE WORKS, LTD., 
London, W.C. Registered September 14, Trust Deed dated 
September 7, 1928, securing £10,000 debenture stock, etc. ; 
general charge. 


Satisfaction 

BRACKEN (T. H.) AND CO., LTD., Leeds, paper manu- 
facturers. Satisfaction registered September 20, £14,000, out- 
standing July 1, 1908. 





History and Production of China Clay 
A Lecture at Plymouth 
Cuina Clay products and their uses were the subject of a 
lecture by Mr. G. S. Clarke to the members of the Plymouth 
Rotary Club recently. He said that England was in a happy 
position as regards China Clay, for she could claim the best 
deposits in the world. Indeed, with increasing uses for the 
clay, it would seem that that was one way to prosperity. 
Most textile trades had to import their material, but Britain 
already had the raw material for this industry to hand. For 
refining into colloidal form no China Clays in the world could 
be found to equal the British, if only it carne from the right 
source. The uses of China Clay were varied and numerous. 
Contrary to popular opinion, pottery formed quite a small 
percentage, most China Clay being used for paper manufac- 
ture, particularly art paper, and for newspaper and wallpaper. 
Another use was for medicinal purposes. Cookworthy discovered 
China Clay in Cornwall in 1768. <A patent was taken out, and 
factories were established in Plymouth and Bristol. English 
pottery, therefore, really started in Plymouth, though the 
site of the factories had been lost, but owing to lack of coal 
Cookworthy had to move the factories nearer a supply of fuel. 
To-day it had been found that oil made a very effective sub- 
stitute for coal, and here, said the lecturer, was Plymouth’s 
chance to get back an industry with the mines so close to the 
town. Chemically, China Clay was the result of disintegration 
of granite rock, which was of crystalline structure. Surface 
action by weather, and action below the surface of the earth 
caused the hard rock to become a fibrous mass. Cornish 
Stone was partially granite, which contained felspar and re- 
mained as hard rock. It was graded for the market in its 


stages of weathering, and was ground and used as flux in the 
manufacture of pottery. 
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China Clay 


Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted te its interests. 
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PIONEERS IN GRAVEL 
AND SAND PUMPING 


Pumps 
For Slime, Clay, Sand, Gravel, 


Stone, Water, Pressure 
ANY CAPACITY. 


Types 
SINGLE SERIES, LOW, MEDIUM AND 
HIGH LIFT, SEPARATE LININGS, 
CASELESS, BELT and DIRECT DRIVE. 


Slurry Pumps as supplied to Lansalson, 
Carveor, and other China Clay Companies. 


Sole Agents in Devon & Cornwall for 
DRYSDALES’ SLURRY PUMPS. 


OUR GRAVEL AND SAND PUMPS are Ideal for Rapid and Cheap Opening up and Sinking. Linings Readily Renewable and Extra Heavy. 
OUR SLIME AND SLURRY PUMPS have many exclusive features and show well-maintained efficiencies. 
We also supply Jet Elevators and Dewaterers, Piping, Valves, Monitors, Hand Pumps, &c. 


THE ALLUVIALS MINING MACHINERY CO. LTD. 


London Office: Lecal Representatives: 
2, Broad Street Place, E.C.2. W. FRANCIS & SONS, Bodmin Road, St. Austell. 
Telephone: London Wall 1375 Telephone: No, 55. 
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EnglishChinaClaysl: 


ST. AUSTELL, Cornwall. “es y5~ 
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WHERE TO BUY 


A Classified Buyers’ Guide for China Clay, Machinery, 
Sacks, Tools, and Allied Lines 

















AERIAL ROPEWAYS. 
British Ropeway Engineering Co., 7, Mincing Lane, London. 


AUCTIONEERS. 
Hancock & Sons, Sydney Place, St. Austell. 


BAGS AND LINERS (COTTON). 
Feltham, W. H., & Son, Tower Bridge Road, London, S.E.1. 


BANKS. 
Barclays Bank, Limited. 


CANVAS GOODS. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Fincb- 
ley, N.12. 


CHINA CLAY AND CHINA STONE. 

Best, Jas., & Sons, Longport, Stoke-on-Trent. 

Bloomdale China Clay Co., Ltd., 80, Bishopsgate, E.C. 

Burthy China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Carbis China Clay & Brick Co., Y.M.C.A. Buildings, St. Austell. 

Catalpo, Ltd., London. 

Dartmoor China Clay Co., Ltd., 11, Queen Victoria St., E.C.4. 

Dyer, Samuel J., Market Hill, St. Austell. 

English China Clays, Ltd., St. Austell. 

Fox, Roy & Co., Plymouth. 

Grose & Stocker, Stoke-on-Trent. 

Lovering, J., & Co., St. Austell. 

New Consolidated Mines of Cornwall, Ltd., St. Austell and 
London. 

New Halwyn China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Newquay China Clay Co., Ltd., Newquay, Cornwall. 

North Goonbarrow China Clay, Ltd., 3, Victoria Place, St. 
Austell. 

Parkyn & Peters. 

Pochin, H. D., & Co., Manchester. 

Somerset Oxide and Ochre Co. 

Tehidy Minerals, Ltd., 3, St. Petroc House, Bodmin, Cornwall, 

Trethowal China Clay Co., Y.M.C.A. Buildings, St. Austell. 

United China Clay Co., Ltd., 80, Bishopsgate, E.C.2. 

Varcoes China Clays, Ltd., 107, Market Street, Manchester. 

West Cdrclaze China Clay Co., St. Austell. : 

Wood, T.A.V., Ltd., Grant’s Walk, St. Austell. 


OOALS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dunkerton Collieries, Dunkerton, near Bath. 
H. Rees Jones & Co., Cardiff. 
Stockwood, Rees & Co., Ltd. 
Welsh Navigation Steam Coa] Co., Ltd., Cardiff. 
COLLIERIES. 
Dunkerton Collieries, Ltd., Dunkerton, near Bath. 
Rees Jones & Co., Ltd., Cardiff. 


COLOURS AND CHEMICALS. 


Brown, R. B., & Co., 45, Finsbury Square, E.C. 
Podmore, W. & A. 


ELECTRICAL ENGINEERS. 
Harry H. Gardam & Co., Ltd., Staines. 


Holman Bros., Camborne. 
Paulls (Engineers), Ltd., Fowey. 


Sidney Smith & Blyth, Ltd., Garratt Lane, Wandsworth, S.W.18. 


FILTERPRESS. 
Premier Filterpress Co., Finsbury Pavement House, E.C, 


GAS ENGINES. 
Crossiey Bros., Ltd., Manchester. 
TRONMONGERS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Stocker, F. E., Ltd., St. Austell. 
Hawke & Son, St. Austell. 


LAND & MINE SURVEYORS. 
Trythall & Champion, Camborne. 


J., Caledonian Mills, Shelton, Stoke-on-Trent. 


LUBRICANTS. 
Cornish Mines Supply Co., Ltd., St. Austell. 
Reliance Lubricating Oil Co., Ltd., 19-20, Water Lane, E.C. 
a a W. H., & Co., Ltd., 32-38, Southwark Street, London, 
MINING ENGINEERS. 
Rich, Wm., & Sons, Redruth. 


MINING MACHINERY. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MINING SUPPLIES. 


Cornish Mines Supply Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Holman Bros., Camborne. 

Rich, Wm., & Sons, Redruth, Cornwall. 


MOTOR TRANSPORT. 
Mid-Cornwall Transport Co., Ltd. (1922), Bodmin Road, 
St. Austell. 
PIPES. 


British Mannesmann Tube Co., Ltd., Salisbury House, London 
Wall, E.C.z. 
Ryland, A., Cradley Heath, Staffs. 


PUMPS. 


Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 

Cornish Mines Supplies Co., Ltd., St. Austell. 

Willcox, W. H., & Co., Ltd., 32-38, Southwark Street, London, 
S.E.1. 


QUARRYING AND MINING REQUISITES. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 
Warden, F. H., Ltd., Birmingham. 
RAILS (Bridge, Flange, Double or Bullhead). 
Bute Works Supply Co., Ltd., 53. Cymric Buildings, Cardiff. 


RAILWAY WAGONS. 


Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 
Roberts, Charles, & Co., Ltd., Horbury Junction, nr. Wakefield, 


ROPES. 
Cornish Mines Supplies Co., Ltd., St. Austell. 


SHIPBROKERS. 
Blake, G. A., 11, High Cross Street, St. Austell. 
Ludlow & Sons, Penzance. 
Simpson, Spence & Young, London. 
Toyne, Carter & Co., Fowey. 

SACKS & BAGS. 
Andrew Weir & Co., 21, Parliament Street, Liverpool. 
Boag, Thos., & Co., Ltd., Greenock. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dovener, J. H., & Co., Union Street, Liverpool. 
North Mills Co., Ltd., Little Peter Street, Manchester. 
The -onaf > get eames Co., Ltd., Woodside Lane, N. Finch- 

ey, N.12. 


TIMBER IMPORTERS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Fox, Eliott & Co., Plymouth. 
T. Warne, St. Austell. 


WATERPROOFING. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finai- 
ley, N.12. 


WIRE ROPES. 


Hood Haggie & Son, Ltd., Newcastle-on-Tyne. 
Stephens, John, & Son, Ltd., Falmoutb, England, 
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Mechanical Methods in Clay Works 


WiTH the present increase of unemployment in the China 
Clay industry, the question is naturally raised as to why 
the industry is unable to absorb the unskilled labour of the 
Cornwall and Devon rural areas in which the China Clay 
pits are situated. As in other industries, so in China Clay 
there are cycles of trade depression when the numbers of 
unemployed are greater than usual. At the present time, 
undoubtedly, the employment market has been affected by 
the temporary reduction in demand compared with. last 
year, but though this is so it must be recognised that the 
China Clay districts are faced with a permanent number of 
unemployed in consequence of the lessened demand for 
unskilled labour through the introduction of various classes 
of mechanical power which now do the work that used to 
be done by manual labour. 

More Machinery 

THERE was a time, and that only a few years ago, when 
it used to be a reproach against the China Clay producers 
that they relied too much upon manual labour in the pro- 
duction of China Clay and too little upon machinery. That 
was in the days when the normal pay of the clay workers 
was round about {1 Is. a week, but since that time, and 
especially since 1914, when at one period wages rose to 
three times that amount, there has been a big increase in 
the use of machinery and mechanical devices for the 
lessening of production costs. 

The China Clay industry has undergone several distinct 
phases in the course of its history, and to-day it may be 
said to have reached the machinery stage of its develop- 
ment, for never before in its history has it been so willing 
to adopt machinery as it is to-day. The reason for this 
is not far to seek. As elsewhere, so in the China Clay 
industry it has been found that when manual labour costs 
reach a certain figure it is more economical to introduce 
machinery to do the work formerly done by manual labour. 


Types of Machinery 

THE general adoption of hydraulic hose working under 
pressure for the washing of the clay in the pits is a con- 
spicuous example of this. Before the war, most of the clay 
works still clung to the hand-breaking and washing of clay, 
but this is now the exception. It is only in recent years 
that China Clay producers have realised the value of suction 
gas plants and electrical machinery for pumping and power 
purposes, while those who still prefer steam are installing 
the latest steam engines, in the development of which use 
in the China Clay works there has been quite a big advance 
among makers of this class of machinery. 

The practice, which is now very generally followed, of 
piping the clay to dries alongside railways and docks has 
created a great demand for steel pipes, which have super- 
ceded the old earthenware pipe owing to more expeditious 
laying and greater durability. 


Ropeway Transporters 

A CLASS of machinery as yet in its infancy as regards its 
use in the China Clay works is the mechanical conveyor 
and the ropeway for the transport of material from one 


point to another. Such works as have introduced them 


have found them an advantage, and as their use becomes 
known there is no reason why their adoption should not 
become fairly general. 

As with machinery more connected with the production 
of China Clay and the uncovering of overburden and 
its removal by mechanical contrivances, so in the case of 
up-to-date rolling stock the clay works are alive to its 
advantage from the point of view of speed and economy. 
In this connection reference must be made to the travelling 
platforms and cranes used in the clay dries and engine 
houses, and to tram waggons, winding machinery and light 
engines for hauling purposes in the works. 

Further, the use of motor lorries for the quick 
delivery of China Clay from the works to the stations and 
ports, where the works are not connected up by pipe lines 
with these points of despatch, is greatly on the increase. 


The Evolution to Modern Methods 


THESE are a few instances that come to one’s mind as 
showing the modern attitude of China Clay producers 
towards the wider use of machinery in every branch of 
their industry. Suppliers of machinery have only to con- 
vince the China Clay producers of the advantage of its 
uses to gain its ready acceptance. 

In considering this question of the increased use of 
machinery, it is interesting to cite the views of an old 
China Clay producer on the evolution of the machinery 
phase in China Clay working. This producer referred in 
detail to the work in connection with winning the clay, 
and pointed out that whereas in the past, for breaking the 
clay, a dubber, doubtless developed from the ancient miner's 
pick, was used, water pressure was now being largely 
utilised. About 35 years ago the West of England Co. 
tried the experiment with a steam fire engine, but they 
were not satisfied with the result. The experiment did not 
appear to have been repeated until the last fifteen years, 
since when hydraulising by jets of water under gravity 
pressure in the deeper works and by pressure pumps in 
the shallow ones has been successfully applied and has 
become very general. 

An elaborate mechanical contrivance has been installed 
by a China Clay company for the separation of the clay 
from the sand and mica in order to dispense with the great 
lengths of settling channels. The whole of the works have 
been laid out so as to substitute mechanical appliances, 
where possible, for manual labour. 


Steam Power 

It is difficult to ascertain when steam power was first 
applied to China Clay working for the purpose of pumping 
but probably one of the first places was North Goonbarrow. 
The above authority stated that general application of 
steam power followed the lines of the usual mining practice 
of the county with the Cornish engine, either the direct 
action or the rotary having preference. In the case of 
smaller engines, the horizontal type appeared to receive 
a marked preference over the vertical. When all the 
circumstances were taken into account, it was very doubtful 
if the direct-acting Cornish engine had any equal for 
mining, and one frequently heard of very wonderful 
examples of durability, reliability and economy. 
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Basic Industrial Minerals: No. II —Barytes 
By G. Malcolm Dyson, Ph.D., AJ.C. 


In this article, Dv. Dyson continues the series which he commenced last month with one dealing with mica. It is hoped to 
publish further contributions from time to time. 
‘ 


ALTHOUGH it was Scheele in 1774 who first recognised the 
fact that barytes was the salt of a hitherto undiscovered 
element, the mineral had been in use for a century previously. 
A shoemaker of Bologna, V. Casciorolus by name, had 
observed that if this mineral was heated for a long period 
with carbonaceous matter a substance was obtained which 
glowed in the dark after the manner of phosphorus. He 
called his new preparation “lapis solis,’’ but the name 
“ Bolognian (or Bononian) Phosphorus ”’ is that by which it 
has been almost universally described. 

The mineral barytes, which is now known to be barium 
sulphate, must have been something of a puzzle to earlier 
investigators on account of its refractory and chemically 
inert nature. Thus, in 1760, a highly skilled mineralogical 
analyst, Justi, remarked: ‘‘ Our analysis has here reached 
its limits; we know of no smelting operation by which 
anything can be got out of this spar. Many profound chemists 
and skilful assayers have here tried their art in vain.’’ Scheele 
settled the problem fourteen years later during his investiga- 
tion of the black oxide of manganese, and showed barytes to 
be the sulphate of a new earth, which was later named 
“‘baryta.’’ The name comes from the Greek word meaning 
heavy. 

Distribution 

The mineral, often known as “ heavy spar,”’ is the main 
source of barium found in nacure. It is fairly widely distri- 
buted, and often occurs as a “ filling ”’ in the lodes associated 
with copper ores. The carbonate of barium is much less 
common, and much commercial barium carbonate is obtained 
chemically from the sulphate. It is of interest from the 
mineralogical standpoint to note that a complex form of 
barytes is known in which the barium is partly replaced by 
strontium and calcium. It is known as _ barytocelestine, 
(BaSrCa)SO,. 

Barytes is mined in many places in this country, to the 
total extent of 20,000 tons annually, much of which is brought 
up at Minsterley, Salop; even so this quantity does not 
satisfy the demand, some 40,000 tons being imported annually. 
The graph below indicates the imports during the past few 
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years. Occasionally it is found in clear transparert crystals, 
but the more usual forms are the pink and bluish-gray white 
crystalline masses which form commercial barytes. The 
colour is due to traces of impurities, mainly iron, manganese 
and copper, present in the form of haematite or pyrites. 

The mineral must be subjected to a fairly*complicated set 
of operations before it is of use as a pigment or filler, in which 
capacities it is chiefly used. Preliminary breaking down is 
done by the Ajax type of crusher, followed by trommel 
sorting, in which pieces larger than } in. are returned to the 
raw material dump. The next process involves mechanically 
grading into sizes, after which the various sizes are again 
sorted into various qualities by means of hydraulic jigs. 


The rest of the treatment comprises bleaching and pulvernising. 
The bleaching is a comparatively simple operation, in which 
the better qualities of barytes are treated with a sulphuric 
acid solution of 10-15 per cent. strength, a process which 
removes the copper and iron, leaving the material quite 
white. After washing and drying, the material is pulverised 
in the disintegrating type of mill. The final grinding of 
barytes is the most important operation, since on the fineness 
of grinding depends the quality and value of the finished 
material, and samples of the ground material are examined 
every few minutes during the grinding of a batch in order 
to ascertain the degree of fineness. It goes almost without 
saying that the final classification is performed by means of 
air flotation. 
The Properties of Barytes . 

Barium sulphate crystallises in the rhombic system, and 
although it is at times found in the simple form shown in 
the left-hand figure below, the more usual shape of the mineral 
crystals is that given in the right-hand figure. When ground 
to a particle size of 5-10, the crystals still show their crystal- 



































Fic. 2. BArRiIuM SULPHATE CRYSTALS. 


line nature on microscopic examination, the angles and 
cleavage marks being quite plain. The refractive index is 
about 1-64, and particles of the ground barytes are almost 
invisible when suspended in «-bromnaphthalene. The natural 
substance has a density of 4-48, but the precipitated sulphate 
has a density of 4°53. 

The density and refractive index, together with the fact 
that large quantities are available cheaply, make the sub- 
stance useful as a pigment, but the success of the material 
in this direction is entirely a matter of grinding, and the 
rougher empirical tests for fineness in this direction have 
been replaced by more scientific methods. The older tests, 
such as biting the sample, or rubbing it between two pieces 
of plate glass, have been ousted by microscopical examination. 
An image of the particles is projected through a microscope 
fitted with standard lenses on to a screen marked into squares. 
In this way it can Le immediately seen whether the particles 
correspond to the requirements of fineness. This development 
is due to Colonel Ramsden, of the Malehurst Barytes Co., 
Ltd., as is also an improved microphotometer for estimating 
the whiteness of barytes samples, which are compared optically 
with a standaid preparation of magnesia. Barytes of good 
pigment quality should not alter much in colour when 
moistened with a little turpentine ; barytes which does alter 
in colour in this way, assuming a grey shade, is of little value 
except for low-grade work. 


Uses of Barytes 

There are several ways in which barium sulphate can be 
used in the pigment industry. In itself it is a mineral pigment 
of considerable value, although it does not approach white 
lead in covering power; it has, however, the inestimable 
advantage of being almost unaffected by chemical vapours 
of any type, and still appears to be holding its own against 
titanium dioxide, its only serious rival in the manufacture of 


‘ white paints. Its admixture with other pigments accounts 
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for much of the ground barytes used industrially. When 
mixed with greens and chromes it improves the “ laying ”’ 
qualities and brightens the colours considerably, without 
having any detrimental effect on the paint. The lower classes 
of barytes are, of course, used for the darker shades, but very 
inferior barytes is not recommended, since the amount of oil 
that must be used increases with the decrease in quality of 
the barytes. The preparation of ‘‘ permanent white ’’ and 
“blanc fixe’’ is not usually carried out with the ground 
natural barytes, since very much better results are obtained 
with the precipitated variety. Much of the barium sulphate 
of commerce is converted to lithopone. The first stage in the 
preparation of the lithopone is the conversion of the barium 
sulphatefinto sulphide :— 


BaSO,+ 4C =BaS + 4CO 


by the simple process of roasting with charcoal until reduction 


is complete. The barium sulphideYis extracted with water 
and the solution added to one of zinc sulphate. A precipitate 
containing both barium sulphate and zinc sulphide is obtained, 
which after washing and heat treatment forms the lithopone 
of commerce. The zinc sulphate may be replaced by cadmium 
sulphate, which gives a cadmium lithopone of great value in 
the manufacture of certain printing inks. 

In the paper trade, barytes is used as a loading material, 
giving a brilliant white finish with coated papers, whilst with 
aluminium hydroxide it is used as ‘‘ Satin White ”’ for finishing 
art papers. The use of barytes in this way is considered 
inadvisable in some circles owing to the ease with which it 
settles out at the beaters. Other uses for barytes, which 
account for only a small fraction of the output, comprise its 
use as as a mine:al filler mainly in the rubber industry, in 
oil refining for purposes of purification, and for the production 
of certain types of opaque glazes in the ceramic industries. 





Developing the China Clay Industry 


A Review of the Situation 


In the “‘ St. Austell Gazette’’ for November 8, a correspondent 
development of the 


A HIGH average of unemployment in a district (states the 
St. Austell Gazette writer) is a constant drag upon business 
development, because of the limitations of the spending power 
of large numbers of the community. In the St. Austell 
district a high or low percentage of employment is dependent 
upon the China Clay industry. It is well known, in the China 
Clay trade at any rate, that the capacity of the plants now 
working is such that they are capable of turning out at least 
double the quantity of China Clay now sold. The price at 
which China Clay is now being sold allows only a fair margin 
of profit to the producers and permits of nothing more than a 
reasonable living wage to the China Clay workers. So the 
cutting of prices to secure a bigger turnover would be no 
advantage financially, because in the process neither the 
producers nor the clay workers would be better off. 


Caltivating a Bigger Demand 

The development of a bigger turnover, to permit of a fair 
return on the capital employed and to assure a reasonable 
living wage to those employed in the industry, lies in the culti- 
vation of a bigger demand. Here it is that publicity would 
greatly help, but such a means for developing trade the China 
Clay industry as a whole has never favoured. Yet 
there is enormous scope for letting the world know that 
Cornwall and Devon produce the finest and most versatile 
raw material, and, for what it does, the most inexpensive. 

A correspondent in one of the trade papers recently asked 
the question : ‘‘ Couldn’t the China Clay producers find more 
uses for China Clay ?’’ The answer is: ‘‘ Yes, if they take 
the steps which other great businesses take to extend markets.” 
The same correspondent went on to refer to the great fillip 
the discovery of the suitability of China Clay as a filler in 
paper, rubber, paint and linoleum gave to the volume of 
business when it came to be used as a raw material in these 
manufactures. This correspondent adds: ‘If one further 
use could be found such as paper making, where about 400,000 
tons are used annually, China Clay producers could be working 
full-speed ahead.”’ 

I believe there are extended uses to which China Clay could 
be put if the industry undertook systematic research and 
publicity. For such highly refined purposes as toilet powders, 
the demand is growing as their use by the fair sex grows. 
Judging by the prices charged for powdered China Clay dyed 
to a suitable shade, the raw material sold for such purposes 
commands a high price. Though there is scope here for more 
business, the quantity required is not such as to have any 
great effect on the volume of China Clay production. 

In the gramophone records industry there may be scope for 
bigger things, as I understand that in the composition of some 
records best China Clay enters. Purposes for which cheaper 
China Clays are being increasingly used are for the making 
of cheap statuary and images of various kinds, for which there 
appears to be a growing vogue, and in the figures used as 
dummies for showing off fashions, which are taking the place of 


(“ S. P. B.”’) makes some interesting remarks on the position and 


China Clay industry. 


the old-fashioned wooden dummies and wax faces formerly 
used in the drapers and tailors’ shops. 


Need for Publicity 

It is in giving publicity to the adaptability of China Clay 
for these and a variety of other new purposes, which inquiry 
and research will reveal, that an increased demand for China 
Clay could be cultivated so that plants could be employed to 
greater extent in increasing the turnover of producers. 

Another aspect of trade development locally has to do with 
the facilities the district offers for industry. The drawback 
of the south-west in years gone by has been its remoteness frora 
the coalfields, but now that electricity is being increasingly 
used this handicap no longer applies. Are we in the West 
sufficiently alive to the tendency that is growing for industrial 
concerns to move from the Midlands to the South and West 
by bringing to the notice of the leaders of industry the facilities 
this district offers for the establishment of factories ? On 
the sea board, with three useful little ports—Par, Charlestown, 
and Pentewan—and with electric power available, we can 
offer industry ideal sites for factories and producer plants 
without encroaching upon the beauty spots of the locality. 
Compared with the big over-crowded industrial centres we 
can offer cheaper sites and lower rents and rates. 


Revival of Chamber of Trade Suggested 

The question arises as to who should be responsible for 
keeping St. Austell’s business end up. In some towns, 
the municipal authority makes it a part of its business to use 
every possible channel for cultivating trade, realising that this 
brings rateable value. I notice that Newport (Mon.) has 
just appointed an official as town organiser whose duties will 
be to foster the town’s business, put down extravagance and 
introduce economies where warranted. St. Austell is not 
big enough to justify a separate official,but his functions could 
be very usefully undertaken by a live Chamber of Trade. 
Mainly through lack of a proper co-operative spirit, the St. 
Austell Chamber of Trade, which started off with so much 
promise, was allowed to lapse. Its revival is essential if 
St. Austell is to speak with authority on business matters 
and if anything practical is to be done in attracting more trade 
in the directions I have indicated. ‘‘ Anybody’s business is 
nobody’s business,’’ is an old saying which holds good in 
this matter of what may be called community publicity. A 
Chamber of Trade is the most suitable organisation for the 
work, it being unhampered by the restrictions that govern 
local bodies and being able to make representations on behalf 
of the business community regardless of municipal boundaries. 
St. Austell is in danger of standing still and resting on its 
laurels while other towns are developing commercially as well 
as municipally. Publicity on the part of the business com- 
munity— individually as well as co-operatively—is the chief 
medium by which St. Austell can expect to maintain a place 
in the sun. 
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China Clay Notes and News 


Unemployment Position and Clay Demand 

THE drop in volume of China Clay business this year compared 
with last has, naturally, temporarily influenced the unemploy- 
ment position, there being registered as unemployed in mid- 
Cornwall something like 800 persons. A large proportion of 
this number would be represented by those normally employed 
in the China Clay industry. In this connection the letter 
addressed by the National Federation of Clay Industries to the 
Prime Minister is inte1esting : 

‘The members of this Federation, in common with other 
employers of labour, have received your personal appeal to 
help to relieve the severe unemployment in the depressed areas 
by offering employment to as many men and boys as possible 
from those areas. 

‘“ While our members are keenly anxious to support your 
appeal to the fullest possible extent, their opportunities for 
doing so are greatly restricted by the prevailing depression in 
many sections of the clay industries. This depression is being 
greatly aggravated, particularly in the South Eastern and 
coastal areas, by the large importations of foreign-made 
bricks, tiles, etc. Were it not for this importation, a con- 
siderably increased number of British workmen could be found 
employment in the clay industries. 

“* Further, in view of the important part which coal plays 
in the burning of clay goods, the coal industry itself would 
considerably benefit, and favourable reaction would fall on 
other British industries. Notwithstanding the great falling off 
in building operations during 1928, no fewer than 179,944,000 
building bricks and 38,185,962 roofing tiles were imported into 
this country in the eight months ended August 31. 

“ The Federation has carefully considered the seriousness of 
the importations in the light of your appeal, and urges upon 
his Majesty’s Government the utmost need for action in the 
direction of reducing the importation of foreign clay-building 
materials, particularly by placing an embargo on the use of 
such materials in housing and other public schemes carried 
out in areas where abundant British materials are available, 
and which receive fimancial aid from public funds. Govern- 
ment action on the lines indicated would be a practical way 
of stimulating British industry, and would make possible the 
employment of additional British workmen.” 





China Clay Workers’ Railway Bungalows. 

THERE has recently been some discussion in the St. Austell 
Rural Council with reference to the growing habit of China 
Clay workers of acquiring disused railway carriages for use as 
bungalows. Some members have been cbjecting to these as 
blots on the landscape, and have moved to prohibit their 
extended use, but the Council has decided to permit them in 
suitable cases where they are not likely to cause a nuisance or 
to deteriorate the value of adjoining properties. These 
bungalows, which can be erected on the spot and made fit 
for occupation at an inclusive cost of under £50, are said to be 
capable of providing adequate accommodation for a family 
of five persons, and permit plenty of ventilation, being 7 ft 
high. They are helping to solve the housing question for the 
lower-paid China Clay workers and others. 


China Clay Works Fatality 

A SINGULAR fatality was inquired into by the Coroner last 
month, wher an inquest was held on Percy Hocking Smale, 
aged 32, who was killed while working in H. D. Pochin and 
Co.’s China Clay quarry, at South Caudle Down, near St. 
Austell 

William Henry Moses, who was working with deceased in 
the pit, said he was engaged in washing clay from the face of 
the pit with a hose. He was standing on the level right at the 
bottom. Deceased was about 20 ft. from the face of the pit. 
Witness was about 20 yds. from him. He heard two or three 
pebbles fall from somewhere on the top, and looked up but saw 
mothing else. He shouted to Smale. Then he saw a big 
rock in the air. It came straight down, struck a ledge, and 
then dropped towards Smale, striking him on the back of the 
head and knocking him down. Witness went to him at once. 
Witness said that he had no more idea than the man in the 
moon where the stone came from. The one that struck 
deceased weighed about half-a-hundredweight. 


Thomas Harry Tabb, captain of the clay quarry, said h¢ 
could not find the spot from which the rock fell. He inspected 
the quarry personally every day to find out whether it was 
safe to work in. The pit was about 300 ft. deep. He could 
not give any idea of how this rock fell, other than the tad 
weather. 

In reply to Mr. R. King, Inspector of Mines and Quarries 
Captain Tabb said he was continually inspecting the pit 
during the day. One part of the pit, just where the deceased 
stood, was practically vertical; then it battered out con- 
siderably. The stone must have come from the side of the 
quarry where the batter was above the vertical part. The 
dry summer weather might have caused cracks which the 
water might have got into, and then one did not know quite 
what was going to happen. 

The medical evidence showed that the deceased’s head 
was crushed and that death was instantaneous. A verdict 
of accidental death was recorded. 

Clay Exports of All Types 

THE Board of Trade returns for the month of October give 
the usual details with regard to clay exports. China Clay 
(including Cornish or China Stone) was exported to the extent 
of 61,367 tons (as compared with 58,015 in October, 1927), 
valued at £135,g67 (as compared with £115,328) ; while for 
the 10 months ending October 31, exports amounted to 
497,750 tons (as compared with 539,369 in 1927), valued at 
£1,099,446 (as compared with {£1,125,592). Exports of 
fireclay in October amounted to 3,901 tons (as compared with 
2,875 tons), valued at £5,790 (as compared with £4,224), and 
in the ten months ending October 31 to 28,753 tons (as com- 
pared with 23,286 tons), valued at £51,197 (as compared with 
£45,772). Exports of other sorts of clay in October were 
8,326 tons (as compared with 6,765 tons), valued at £17,717 
(as compared with £13,679), and for the ten months ending 
October 31, 73,102 tons (as compared with 74,944 tons), 
valued at £155,802 (as compared with £163,494). The total 
value of all types of clay exported in October was £159,734 
(as compared with £133,251 in October, 1927), and in the ten 
months ending October 31, £1,306,445 (as compared with 
£1,334,858). 

U.S. Sand and Gravel Deposits 


Tue sand and gravel industry has developed phenomenally 
in the past few years, according to the United States Bureau 
of Mines, Department of Commerce. From 1922 -to 1927, 
the volume of production of sand and gravel in the United 
States increased more than 100 per cent. A probable result 
of such rapid expansion in any industry is the promotion of 
new projects without adequate study of economic conditions. 
The ease with which new sand and gravel operations may be 
started greatly facilitates this expansion. The failure of a 
new enterprise means bankruptcy to the individual company, 
and efforts to maintain production in the face of adverse 
conditions usually have a demoralising effect on the industry 
asa whole. The United States Bureau of Mines, through the 
building materials section of the rare metals and non-metals 
division, has undertaken the task of outlining the conditions 
that require study prior to starting a new operation. It is 
hoped that the forthcoming report will encourage prospective 
operators to give due study to the factors on which success 
depends, and thus forestall the beginning of enterprises that 
would probably result in failure. 


The Indian Pottery Industry 

In a lecture on the pottery industry in India, delivered before 
the Bengal National Chamber of Commerce at Calcutta, Mr. 
S. Deb stated that an attempt is being made to utilise the 
resources of raw material in Bihar by starting an up-to-date 
pottery works on modern lines at Mihijam in the Santal 
Parganas. A company under the name of Bihar Pottery 
Works, Ltd., has duly been registered at Patna with a capital 
of Rs. 5 lakhs, to give effect to this scheme. The company 
intends to manufacture high and low tension insulators, table 
china, and sanitary ware. There are said to be deposits in 
3ihar and Orissa of mineral resources for the manufacture of 
glazed pottery, which is quite a new line in India. At 
present, the imports of glazed pottery into India amount 
annually in value to about Rs. 75 lakhs. 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the princtpal British 
clay ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


Fowey Shipping—October, 1928 


Arrived. Name. Sailed. Destination. 
October 1, M.v. Shamrock ......... October 2, Plymouth 
October 1, M.v, Lyhmer .......050. October 2, Plymouth 
October 2, S.s. Covnish Trader...... October 5, Newlyn 
October 2, s.s. Guelder Rose «...... October 8, Runcorn 
Cobo 3, OG: LG cane veviewecn October 6, Kotka 
October 3, S.v. Savah Evans ...... October 9, Looe 
October 3, M.V. Roselyne........... October 6, Terneuzen 
October 4, G8: Pareld) ..6.6. 0.50 October 5, Grimsby 
October 4, S8.s. Fullerton Rose ..... October 6, Brussels 
October 5, 8.68. Horsham .......... October 9, Antwerp 
October 5, 8.8. Hayle.....scsccsese October 9, Fleetwood 
October 5, S.Ss. Gouwestvoom ....... October 9, Amsterdam 
October 6, s.s. Dorrien Rose ...... October 9, Antwerp 
Cte GOO TI oo 6656.40 00.00% October 10, Drammen 
Cebeer GBS. FO 6 nc cee ane October 10, Liverpool! 
Opie 6. BY: Fe ciccccwecescds October 12, Gefle 
October 7, M.v. Drogden .......... October 12, Gothenburg 
Ochomer -7,6:6; Gres 2... ~..<.600 500s October 11, Oscarshamm 
October 7, 8.s. Eskbridge .......... October 13, Portland Me. 
Gctomer &, BB. BION occ cesses October 12, Ridham 
October 06, GB. TAOVH cc ccscescccccs October 13, Antwerp 
October 10, S.s. Agnes. .......45. . October 13, Halden 
October 10, s.s. Briey Rose.......... October 13, Runcorn 
October 10, s.s. Blush Rose ......... October 16, Weston Point 
GOctoner ET, Bw. COOMNOE once ccwccs October 13, Barcelona 
October 11, M.v. Deligent ........... October 12, Mevagissey 
October 11, 6.6. WRIA once cece October 13, Rouen 
OChober 13, BiB. FG. 666 6c vee October 17, Antwerp 
October 13, s.s. Sturdee Rose ....... October 16, Preston 
October 23, 6.8. VOPMR 26600660000 October 17, Hamburg 
October 13, s.s. Geraldine Mary ..... October 17, Botwood Nfld. 
October 13, S.S. St8 20.6 ccsacesees October 17, Helsingborg 
October 14, M.V. Dietrich Hasseldiech.October 16, Hamburg 
October 15, s.s. Tynebridge ......... October 20, Portland Me. 
October 25, m.v. Atlanta. ..... 22.2%’ October 18, Harburg 
October 16, s8.s. Farfield ........:.- October 19, Antwerp 
Octower 27, BB. SOVME 2 oi crrecceee October 19, Pasages and 

Bilbao 
October 17, s.v. Catherine .....6.... October 25, Stettin 
October 17, s.s. New York City...... October 24, Biston 
October 17, 8.8. Brynawel........... October 17, Porthoustock 
October 18, s.s. Austin Gough ...... October 20, Hamburg 
October 19, 8.8. Rseslim nv ceccce ce October 22, Antwerp 
October 20, 8.8. Hayle.....sssccsese October 24, Larne 
October 20, 8.8. Susetta........000%' October 25, Weston Point 
October 22, s.s. Lieut. le Mounier ...October 24, Rouen 
October 92, 6.8. PUMOW. 6c ccccccscss October 24, Skien 
October 22, u.v. A. H. Both ........ October 25, Reval 
October 22, 8.8. Holtby .........0+.. October 28, Philadelphia 
October 23,°s.s. Snofrid ............ October 25, Sarpsborg 
October 23, s.s. Stanwell .......... October 26, Aberdeen 
October 25, &:S:.Westom § ..c0.cese00% October 27, Liverpool 
October 35,68. MOG oo Pos oe det October 30, Pasages 
October 25, 8.8. Pansy ...scessseeee October 29, Ridham 
October 25, .s. Mersey ....s.se0.- October 26, Ridham 
October 25, s.s. Brier Rose ........ October 30, Weston Point 
October 26, s.s. Viliestroom.......... October 29, Amsterdam 
October 27, s.s. Millpool ........... Noyember 3, Portland Me. 
October 27, 3.8. Yrsa .......+......November 1, Genoa 
October 28, s.s. Gouwestroom ....... November 2, Amsterdam 
October 28, 6.8. Bestow ....sccecccvee November 2, Liverpool 
October 29, s.s. Scheldejol .......... November 2, Terneuzen 
October 29, s.s. Porthcarrack........ November 2, Hamburg 
Ochener 25, 6.9. GING ~ 6 oa. ccicweeesas tiv ee ° Halden 
October 31, s.s. Foch Rose ,........November 3, Rouen 
October 31, 6.8. Wud Rose .....5++ November 3, Bo‘ness 
October 31, 0.9, FAWbON ois cioic cs éscnsigtiness ’ Philadelphia 
October 31, s:s. Wyhe Regis......... November 3, Ghent 


* Signifies ‘‘In Port.”’ 





Par Harboar Shipping—October, 1928 


Date. 
October 1, 
October 2, 


October 3, M.v. Isabel 


Arrivals 
Vessel. From 
ie ae hiew dian deh ed ewan ends Falmouth 
SV. LADY ABNES oo vcceteccereesceses Looe 


Falmouth 


October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 


Date. 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 


2. SV O0GGWG 6 canis seavesenvancevers Falmouth 
Bete A OMNOER 655.4550 3 css 0 8 eee Dartmouth 
ON ee ea Portreath 
ey I a in ats peweetlass Falmouth 
DBR GME hdc es ccd aves cleesieciesinues Plymouth 
8, 8.V. Mary Miller. ....cccccecnssecess Falmouth 
CSG INN oa onc 8 cis an wh ae wow ses Middlesbrough 
og ee Peer TTT Ure ee ee Penzance 
lr Ne og a ak so ceerpreesialees asta ad Gothenburg 
PROM oS cacdied stn oeesendsewes<s Port Talbot 
E93, SS, APUGPCO. ooo cic ccc cswe ccc ss oc o MICS DEOUgR 
1S) Sie CUMETAVIN 6.0.05 5 ceeneen tetas London 
BOO TEOOMSOINME ooo 46 5 lot ewe ews Portleven 
a te eee ree ree Charlestown 
SF 65 OC, Gob, NUNS os 5c wes 5.0 ceca ss Polperro 
a Gh. NP CRONE So oe 0664 os wa oe ee Blyth 
SO WO EA os, exe hex datas peecesa Cardiff 
SSPE oats do swine querse ws osie's Truro 
Or eer eee rere eee Blyth 
SS, TG PUNONEIOEE oo a5 655.0 oe des svasens Borga 
Sailings 
Vessel Destination. 
SRE Cee aes St ee eee ces Gothenburg 
AW I EIN eos os corniea Saw sme dee Weston Point 
DW Ie ovens astamease rout enia’ Rouen 
a oe ee ee Lancaster 
FOG DIONE cnecsraccresetcenss dees Terneuzen 
GC OCROMUOLE 55d: 00's Nosiare e sia Sesiwae eis Gravesend 
Re Sg og ack- ans o's 4 atalol e+ ele oer Preston 
Be OEE) 6 a a's oak 60s Ka tinccwwete Pentewan 
LO, G.V. LAGY AQneS ..cccceccvveccecsees London 
Oe ea * eer rere te eee Rochester 
TO; SV. ON GO ESR occ cic cwenie Weston Point 
ON ee am at a-4:.0 ae ona dre iss ss wiacols ees Sra London 
Re re re Hull 
OR eee ere re eae, Antwerp 
Bh Oe IE 6X0 60 bode ee ce eeeeainavesies Fowey 
PASI. IU OPe MOE ois ceccce net eeneee London 
a ic RENT OD ES or 6.'6.5 00s hi ai.gh a Dic aie lo aR Plymouth 
NN ae era ara Newlyn 
NE win owe daidieccebealeeas seed Antwerp 
See Pete er ee Antwerp 
BOTW. TAG onc hwenveevess anesewnns Plymouth 
October 30, 6.ViiC, Gil. NUGS6 ccs. wie spree coweve Rochester 





Charlestown Shipping—October, 1928 





Arrived. Vessel. From. Sailed. Destination. 
ge a A eee eee Runcorn ...October 2, Runcorn 
September 24, s.v. Lady Jean .. Pentewan ..October 6, Rochester 
September 25, s.s. Blanche . Kotka .October 2, Leith 
September 25, s.v. Flying Foam Glasgow .October 8, London 
September 29, s.v. Vera ....... ere ss «sree October 13, Aberdeen 
October 2, 5.v. Ethel, Edith .......... LAER cc cccses October 15, Goole 
October 5, s.v. John Simms : .Falmouth ...... October 10, Runcorn 
October 10, s.v. Emily Warbrick. . . Falmouth ..October 15, London 
October 11, 8.s. Stanwell ..... GQ ss 4as ...October 15, Nantes 
October 15, s8.v. My Lady . Port Talbot . .. October 27, Kirkaldy 
October 28, s.s. Coaster Penryn . .. October 31, Dunkirk 





October Deliveries 
1,600 Tons Above September 


THE total aggregate tonnage dealt with in October was only 
1,600 tons above September, so the balance compared with 


last year is improved to that extent. 


China Clay showed an 


increase of nearly 5,000 tons, there being a drop of nearly 


2,000 tons in China Stone and 1,200 in Ball Clay. 


Port. 


Falmouth . 


Fowey 

Loc 1 ce 
Par 
Plymouth 


Penzance .. 
Charlestown 


By rail .. 


October ... 
Total 9 mts. 592,096 652,538 


Total 10 mts. 663,244 734,051 


Details :— 


CHINA CLAY. CHINA STONE. BALL CLay. TOTAL 
Tons. Tons. Tons. Tons. Tons. Tons. Tons Tons. 
1928 1927. 1928. 1927. 1925 1927. 1928. 1927. 

180 - _ - 180 — 

58,504 65,541 3,430 2,475 1,709 1,019 63,643 69,035 
176 385 176 385 
4,058 4,932 497 330 5,155 5,202 
822 715 - 522 715 
—_ 1,023 - 1,023 
2,904 4,384 - 2,904 1,384 
3,904 4,533 - 3,904 4,533 
71,148 S1,513 3,927 2,805 1,709 1,019 76,7354 85,337 
37,903 $4,254 20,572 18,834 650,631 715,626 
41,890 47,059 22,281 19,853 727,415 800,963 
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Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
vesponsible for any errors that may occur. 


Mortgages and Charges 

(NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Chayge, as described therein, shall be vegistered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case, the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

BLETCHLEY BRICK CO., LTD.—Registered October 5, 
£20,000 debenture, to Westminster Bank Ltd general 
charge. *£30,000. September 20, 1927. 


ADDERLEYS, LTD., Longton, china manufacturers.—Reg- 
istered October 13, £1,900 (not ex.) mortgage to 5th Longton 
Borough Mutual Benefit Building Society ; charged on Daisy 
Bank Works, Spring Garden Road, Longton. *£6,000. 
February 17, 1927. 

CLEVELAND TILE WORKS, LTD., 
Registered October 11, £1,500 debentures ; 
*Nil. January 12, 1928. 

COALVILLE BRICK CO., LTD.—Registered October 10, 
#100 and £250 debentures, part of £5,000 ; general charge. 

REDHILL TILE CO., LTD.—Registered October 29, 
£650 charge to T. Cotching, solicitor, Horsham ; charged on 
Hunmanby, The Chase, Beddington. *{4,500. March 22, 
1928. 

RUBIAN ART POTTERY LTD. (late H. K. BARKER 
AND CO., LTD.), Fenton.—Registered October 23, {£600 
further charge, to Leek and Moorlands Building Society ; 
charged on Rubian Art Pottery, Park Road, Fenton. */4,400. 
June 26, 1928. 


Stoke-on-Trent.— 
general charge. 


Satisfactions 

BLETCHLEY BRICK CO., LTD.—Satisfactions registered 
October 5, all moneys, etc., registered April 21, 1925, £7,000, 
registered December 4, 1925, and all moneys, etc. registered 
August 14, 1926. 


DORKING BRICK CO., LTD.—Satisfaction registered 
October 8, £1,000, part of amount registered January 7, 1926. 

CAULDON POTTERIES, LTD., Stoke-on-Trent.—Satis- 
faction registered October 17, £6,000, part of amount registered 
January 11, 1926. 


KINGS NORTON PAPER MILLS, LTD. Satisfaction 
registered October 19, {2,000, part of amount registered 
March 18, 1926. 

SIDNEY BRICK AND CLAY WORKS, LTD., London, 
S.W.-—Satisfactions registered October 26, £2,000, registered 
November 17, 1920, and {2,600 registered June 1, 1921. 


Bill of Sale 
JONES, Albert Edward (the younger), High Cliff, Star and 
Garter Road, Longton, earthenware nianufacturer. Dated 
October 17, filed October 20. £200. 


London Gazette, &c. 


Companies Winding Up Voluntarily ° 

FRADDON CHINA CLAY CO., LTD.—At an Extraordin- 
ary General Meeting of the shareholders of the above named 
Company, duly convened, and held at 18, Tariff Street, Man- 
chester, on October 9, 1928, the following Extraordinary 
Resolution was duly passed :— 

“That the Company cannot, by reason of its liabilities, 
continue its business, and that it is advisable to wind up the 
same accordingly. That the Company be wound up vol- 
untarily ; and that Mr. Herbert Arscott, of 18, Tariff-street, 
Manchester, Secretary, Le and is hereby appointed Liquidator.” 


MAR HILL BRICK AND TILE CO., LTD.—At an Extra- 
ordinary General Meeting of the above named Company, 
duly convened, and held at 5, Eldon-chambers, in the city of 
Nottingham, on October 19, 1928, the following Resolution 
was duly passed ; and at a subsequent Extraordinary General 
Meeting of the Members of the said Company, also duly 
convened, and held at the same place, on November 6, 1928, 
the same Resolution was duly confirmed as a Special Resolu- 
tion, namely :— 

‘“That the Company be wound up voluntarily, and that 
Leslie Arthur Tomlinson, of Eldon Chambers, in the city of 
Nottingham, Incorporated Accountant, be and he is hereby 
appointed Liquidator for the purposes of such winding-up.”’ 





China Clay Exports, October, 1928 


A RETURN showing the quantities and values of the exports 
of China Clay, including Cornish or China Stone, the produce 
of Great Britain and Northern Ireland, from Great Britain 
and Northern Ireland as registered in the month of October, 
1928, is as follows :— 
QUANTITY. VALUE 
Tons. £ 
4,025 7,040 
503 1,250 
1,099 1,530 
3,406 6,383 


Finland 
Estonia 
Latvia 

Sweden 
Norway 958 
Denmark 750° 
Poland 21 
Germany 3,114 
Netherlands 3,089 


6 
8,127 
3,274 

26 
1,283 
913 


Belgium 


Irish Free State 
Cape of Good Hope 
Natal 
British India, via Bombay 
via Madras 
via Bengal, Assam, Bihar and Orissa 


Australia 686 


3,607 


135,967 


Newfoundland and Coast of Labrador 2,155 


61,367 





China Clay Imports, October, 1928 


A RETURN showing the quantities and value of China clay, 
including China Stone, imported into Great Britain and 
Northern Ireland, as registered in the month of October, 1928, 
is as follows :— 

QUANTITY. VALUE. 

COUNTRIES WHENCE CONSIGNED. Tons. £ 

Germany 14 00 
Belgium 260 1,500 


274 1,560 





Nova Scotia Diatomaceous Earth 

Tue Canadian Mining and Metallurgical Bulletin publishes 
in its August issue a paper presented at the recent annual 
meeting of the Mining Society of Nova Scotia, by Mr. R. W. 
Burroughs, entitled ‘‘ Development of Diatomaceous Earth in 
Nova Scotia.’’ The industry is now undergoing important 
developments, and persons interested may consult the paper 
in question on application to the office of the High Commis- 
sioner for Canada, the Canadian Building, Trafalgar Square, 
London, S.W.1. 
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PIONEERS IN GRAVEL 
AND SAND PUMPING 


Pumps 
For Slime, Clay, Sand, Gravel, 


Stone, Water, Pressure 
ANY CAPACITY. 


4 


Sy 


Types 
SINGLE SERIES, LOW, MEDIUM AND 
HIGH LIFT, SEPARATE LININGS, 
CASELESS, BELT and DIRECT DRIVE. 


Slurry Pumps as supplied to Lansalson, 
Carveor, and other China Clay Companies. 


Sole Agents in Devon & Cornwall for 


DRYSDALES’ SLURRY PUMPS. 


OUR GRAVEL AND SAND PUMPS are Ideal for Rapid and Cheap Opening up and Sinking. Linings Readily Renewable and Extra Heavy. 
OUR SLIME AND SLURRY PUMPS have many exclusive features and show well-maintained efficiencies. 
We also supply Jet Elevators and Dewaterers, Piping, Valves, Monitors, Hand Pumps, &c. 


THE ALLUVIALS MINING MACHINERY CO. LTD. 


London Office: Local Representatives : 
2, Broad Street Place, E.C.2. W. FRANCIS & SONS, Bodmin Road, St. Austell. 
Telephone: London Wall 1375 Telephone: No, 55. 


4 
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EnglishChinaClays|: 


ST. AUSTELL, Cornwall. «Frode 
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WHERE TO BUY 


A Classified Buyers’ Guide for China Clay, Machinery, 
Sacks, Tools, and Allied Lines 


k 








AERIAL ROPEWAYS. 


British Ropeway Engineering Co., 7, Mincing Lane, London. 


AUCTIONEERS. 


Hancock & Sons, Sydney Place, St. Austell. 


BAGS AND LINERS (COTTON). 
Feltham, W. H., & Son, Tower Bridge Road, London, S.E.1. 


BANES. 


Barclays Bank, Limited. 


CANVAS GOODS. 


The N.F. Waterproofing Co., Ltd., Woodside Lane, N 
ley, N.12. 


CHINA CLAY AND CHINA STONE. 


Best, Jas., & Sons, Longport, Stoke-on-Trent. 

Bloomdale China Clay Co., Ltd., 80, Bishopsgate, E.C. 

Burthy China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Carbis China Clay & Brick Co., Y.M.C.A. Buildings, St. Austell. 

Catalpo, Ltd., London. 

Dartmoor China Clay Co., Ltd., 11, Queen Victoria St., E.C.4. 

Dyer, Samuel J., Market Hill, St. Austell. 

English China Clays, Ltd., St. Austell. 

Fox, Roy & Co., Plymouth. 

Grose & Stocker, Stoke-on-Trent. 

Lovering, J., & Co., St. Austell. 

New Consolidated Mines of Ccrnwal', Ltd., St. 
London. 

New Halwyn China Clay Co., Y.M.C.A. Buildings, St. Austell. 

Newquay China Clay Co., Ltd., Newquay, Cornwall. 

North Goonbarrow China Clay, Ltd., 3, Victoria Place, St. 
Austell. 

Parkyn & Peters. 

Pochin, H. D., & Co., Manchester 

Somerset Oxide and Ochre Co 

Tehidy Minerals, Ltd., 3, St. Petroc House, Bodmin, Cornwall. 

Trethowal China Clay Co., Y.M.C.A. Buildings, St. Austell. . 

United China Clay Co., Ltd., 80, Bishopsgate, E.C.2. 

Varcoes China Clays, Ltd., 107, Market Street, Manchester. 

West Carclaze China Clay Co., St. Austell. 

Wood, T.A.V., Ltd., Grant’s Walk, St. Austell. 


OOALS. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Dunkerton Collieries, Dunkerton, near Bath. 
H. Rees Jones & Co., Cardiff. 
Stockwood, Rees & Co., Ltd. 
Welsh Navigation Steam Coal Co., Ltd., Cardiff 


COLLIERIES. 


Dunkerton Collieries, Ltd., Dunkerton, near Bath. 
Rees Jones & Co., Ltd., Cardiff. 


COLOURS AND CHEMICALS. 


Brown, R. B., & Co., 45, Finsbury Square, E.C. 


. Finch- 


Austell and 


Podmore, W. & A. J., Caledonian Mills, Shelton, Stoke-on-Trent. 


ELECTRICAL ENGINEERS. 
Harry H. Gardam & Co., Ltd., Staines. 


ENGINEERS. 


Holman Bros., Camborne 
Paulls (Engineers), Ltd., Fowey 


Sidney Smith & Blyth, Ltd., Garratt Lane, Wandsworth, S.W.18. 


FILTERPRESS. 

Premier Filterpress Co., Finsbury Pavement House, E.C. 
GAS ENGINES. 

Crossley Bros., Ltd., Manchester. 
TRONMONGERS. 

Cornish Mines Supplies Co., Ltd., St. Austell 


Stocker, F. E., Ltd., St. Austell. 
Hawke & Son, St. Austell. 


LAND & MINE SURVEYORS. 
Trythall & Champion, Camborne. 


LUBRICANTS. 
Cornish Mines Supply Co., Ltd., St. Austell. 
Reliance Lubricating Oil Co., Ltd., 19-20, Water Lane, E.C. 


Willcox, W. H., & Co., Ltd., 32-38, Southwark Street, London, 
S.E.1. 


MINING ENGINEERS. 
Rich, Wm., & Sons, Redruth. 


MINING MACHINERY. 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MINING SUPPLIES. 
Cornish Mines Supply Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 
Holman Bros., Camborne. 
Rich, Wm., & Sons, Redruth, Cornwall. 


MOTOR TRANSPORT. 


Mid-Cornwall Transport Co., Ltd. (1922), Bodmin Road, 
St. Austell. 


PIPES. 
British Mannesmann Tube Co., Ltd., Salisbury House, London 
Wall, E.C.2. 
Ryland, A., Cradley Heath, Staffs. 
PUMPS. . 
Alluvials Mining Machinery Co., 2, Broad Street Place, E.C. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
were. W.H., & Co., Ltd., 32-38, Southwark Street, London, 
-&.1. 
QUARRYING AND MINING REQUISITES. 
Cornish Mines Supplies Co., Ltd., St. Austell. 
Hadfields, Ltd., East Hecla Works, Tinsley, Sheffield. 


Rich, Wm., & Sons, Redruth, Cornwall. 
Warden, F. H., Ltd., Birmingham. 


RAILS (Bridge, Flange, Double or Bullhead). 
Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 


RAILWAY WAGONS. 


Bute Works Supply Co., Ltd., 53, Cymric Buildings, Cardiff. 
Roberts, Charles, & Co., Ltd., Horbury Junction, nr. Wakefield, 


ROPES. 


Cornish Mines Supplies Co., Ltd., St. Austell 


SHIPBROKERS. 
Blake, G. A., 11, High Cross Street, St. Austell. 
Ludlow & Sons, Penzance. 


Simpson, Spence & Young, London. 
Toyne, Carter & Co., Fowey. 


SACKS & BAGS. 


Andrew Weir & Co., 21, Parliament Street, Liverpool. 

Boag, Thos., & Co., Ltd., Greenock. 

Cornish Mines Supplies Co., Ltd., St. Austell. 

Dovener, J. H., & Co., Union Street, Liverpool. 

North Mills Co., Ltd., Little Peter Street, Manchester. 

The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Finch- 
ley, N.12. 


TIMBER IMPORTERS. 


Cornish Mines Supplies Co., Ltd., St. Austell. 
Fox, Eliott & Co., Plymouth. 
T. Warne, St. Austell. 


WATERPROOFING. 
The N.F. Waterproofing Co., Ltd., Woodside Lane, N. Fincé- 
ley, N.12. 
WIRE ROPES. 


Hood Haggie & Son, Ltd., Newcastle-on-Tyne. 
Stephens, John, & Son, Ltd., Falmouth, England. 
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China Clay Rating Surprise 

Not only China Clay producers, but the general body of 
ratepayers in Cornwall, are much perturbed by the revela- 
tion made by Associated China Clays, Ltd., of St. Austell, 
which represents nearly the whole of the China Clay industry, 
that the valuation list deposited by the St. Austell Rural 
District Council contains old figures of valuations not in 
accordance with the Rating and Valuation Act which comes 
into operation next April, and which, if not brought up to 
date, will seriously affect the amount of the de-rating grants 
under the Government proposals. 


China Clay Industry’s Attitude 


The attitude of the China Clay industry has been 
explained in letters that have been addressed to the St. 
Austell Rural District Council, the East Central Assessment 
Committee, and the Cornwall County Council, in which 
the position as it affects the ratepayers is explained. The 
statement of the case which has been issued by the China 
Clay industry referring to the deposited draft valuation list, 
says that as regards the hereditaments in the occupation 
of members of Associated China Clays (the China Clay 
producers’ association) it contains figures of assessment 
which admittedly have not been arrived at by valuation of 
the properties to which they refer, as required by the Rating 
and Valuation Act. The opinion of eminent Counsel, 
Mr. Konstam, K.C., and Mr. Alfred Hildesley, experts in 
rating law, have been taken, and they have advised the 
association that such valuation list has not been made in 
accordance with the law, and if approved without amend- 
ment will be bad. It is furthermore pointed out that if the 
valuations in the list be inaccurate, and more particularly 
if they be less than those which will ultimately be fixed as 
representing the true valuations, the amount of the 
Exchequer grant to be received by the county and district 
councils in respect of the loss of rates will not be the right 
amount, and in the event of it being less than it should be 
the deficiency will have to be made up by the district and 
county ratepayers generally, and among them members of 
the China Clay industry. The importance of the valuations 
being up to date lies in the fact that the figures approved by 
April I next year are the figures on which the Government 
rating relief will be payable for five years. 


County Council’s Aid Invoked 


Associated China Clays have also made representations to 
the County Council as the authority to undertake the 
administration of the Exchequer contributions arising out 
of de-rating, submitting that the crisis that has aristn is a 
matter in which they may properly invoke the assistance 
of the County Council, who are reminded of the powers that 
are conferred upon the High Court at the instance of the 
County Council in regard to defaulting authorities. It is 
suggested that having regard to the importance of the 
matter from the point of view of the County, as well as that 
of the China Clay industry, that the County Council should 
without delay take the matter up with the St. Austell 
Rural District Council and the Cornwall East Central 
Assessment Committee, with a view to such intervention 
obviating the necessity of the jurisdiction of the High Court 
being invoked. 


It is pointed out on behalf of the industry, that if the 
present valuation list stands, apart from the question as to 
whether it can be legally enforced, the position would be 
that from April next the figures would be the basis on 
which the Government 75 per cent. relief would be paid for 
five years, and not on the higher valuations which will 
become operative when the new valuations are made. 
To give a concrete example, in the valuation list containing 
old figures, if the total rates payable amount, say, to £52,000 
the amount of the annual relief would be £39,000. On the 
new and higher valuation list on which the rates payable 
would be, say, £76,000, the relief at the rate of 75 per cent. 
on this figure would be £57,000, but if these figures are not 
included in the list to become operative in April next, the 
relief for five years on the lower figure would be £39,000, 
instead of £57,000, so that the difference between the two, 
namely £18,000, would have to be made up by the general 
body of ratepayers. 

Increased Valuations Likely 

In an interview, Mr. T. Medland Stocker, who is the 
managing director of English China Clays, Ltd. (the largest 
individual China Clay firm) as well as managing director of 
Associated China Clays, Ltd. (the producers’ association), 
said that as the result of a conference held between the 
Rural Rating Authority and the Association several 
months ago, the system of assessment agreed upon must 
“in my opinion be a considerable increase in the rateable 
value of China Clay works, and I fully expected and 
understood that the valuation list now deposited by the 
St. Austell Rural Rating Authority would contain valua- 
tions made in accordance with the agreed system.” 


Our Comments 

In an area with so many China Clay works possessing 
varying characteristics and values, the work of valuation 
has been less easy than in some other parts of the County. 
It was on that account that the date for the bringing into 
operation of the new valuations was extended from April 
this year to April next. But the district and the China 
Clay industry particularly naturally concluded that the 
figures in the new list were the results of the special valua- 
tions to make which a highly paid expert valuer was 
appointed. It has been suggested that the reason why 
the new valuations are not included in the list deposited 
is that the list is not complete. We understand that the 
China Clay industries valuer has had his figures ready for 
some time. 

As disclosed in the statement of the position given above, 
the effect on the finances of the district and County will be 
extremely serious if a big effort is not made between now 
and January to complete the valuations so that they can be 
included in the new list. It is not suggested that the Rural 
Council has wilfully placed the district in the present 
dilemma. Possibly the fact that the lists which have to be 
completed by January are the ones on which the Govern- 
ment de-rating grants will be paid for five years had been 
overlooked by those concerned. 

We understand that the St. Austell Rural Rating 
Authority are considering the case, following upon the 
disclosure of the correspondence at the last meeting of the 
St. Austell Rural Council in committee. 
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Clay in Pottery 


From a Clay Merchant's Standpoint 


At a recent meeting of St. Austell Rotary Club, Mr. F. S. Liddicoat, the European representative™of the Papermakers 
Importing Co. of America, gave an interesting paper on the manufacture of pottery in tts 
velation to China Clay and other clays as raw materials. 


THE manufacture of pottery, said Mr. Liddicoat, covered 
such a wide range, from the making of bricks to the finest 
qualities of porcelain, that it was only possible to deal with 
the subject in a general sense. He therefore proposed to deal 
with the methods employed in the manufacture of ordinary 
earthenware. 

William Cookworthy, having discovered the necessary raw 
materials in various parts of Cornwall and Devon, established 
a pottery at Plymouth about 1750 and took out a patent for 
the manufacture of porcelain from what he termed a “ hard 
paste.’”’ We could therefore assume for our purpose that the 
manufacture of pottery in which Cornwall and Devon became 
directly connected dated from that time and had since resulted 
in the building up of our China Clay and Ball Clay industries. 


Earthenware Bodies 

The ‘‘ body ’”’ was generally composed of China Clay, Ball 
Clay, China Stone and flint, varying in proportions according 
to the special formula of the potter, which was more or less 
secretive and handed down from generation to generation 
The China Clay, as now prepared, did not of course require 
much further treatment, but the Ball Clay was put into~a 
blunger and reduced to a state in which it could be passed 
through sieves of various sizes in order to free it from lignite and 
other foreign matter, and to render it of a fine uniform con- 
sistency. 

The flints, which were usually imported from Dieppe, were 
first calcined or burnt in a kiln to render them easily broken. 
They were then crushed, and being afterwards mixed with 
water, were reduced to the consistency of cream by grinding 
in circular pans the bottoms of which were commonly paved 
with hard stone over which heavy stones of a similar nature 
called “ runners,”’ were driven round by machinery, and the 
crushed flint was thus finely ground in water between them. 
The China Stone required to be crushed and reduced to a fine 
powder in grinding mills, the treatment being practically 
similar to that of the flints except of course that it did not 
require calcining. When all the necessary materials had been 
prepared they were placed in different troughs or tanks, 
ready for the mixer to draw off what quantity of each material 
was required. 


British and American Methods Compared 

In England the custom was to mix in the wet state of so 
many ounces to the pint, but in the United States the mixing 
was done with the materials in the dry state and by weight 
The whole of the mixture was then placed in an agitator 
and beaten until it became thoroughly mixed. It then 
became what was known as a slip, and was again passed over 
a series of sieves down to 120 mesh—that is, 120 holes to the 
lineal inch or 14,400 holes to the square inch, which gave some 
idea of the fineness required. In the manufacture of some of 
the better class of ware the slip was passed over a series of 
magnets which extracted any particles of iron, which would 
naturally detract from the purity of the ware. 

When the slip had been thus prepared it was put through 
a filter press to take out most of the moisture, and put aside in 
the slip-house, which was usually a dark cellar underground, 
to “‘ age,”’ and covered over with old filter cloths or similar 
materia], which was moistened from time to time. Many 
firms in Staffordshire particularly made a speciality of making 
“ slip,”” which was sold to the smaller potters who do not have 
the plant or accommodation to make the slip themselves. 


Preparation of the Slip 

When the slip was required for manufacture, it was placed in 
a pug mill with a small quantity of water and again given a 
thorough mixing to bring it into condition for convenient 
haidling. The slip or body now being ready, it was “‘ thrown’’ 
by mecns of the potters wheel—that is, raised into circular 
forms of different kinds by means of the rotary motion of the 
wheel and by the action of the fingers, at which the potter was 
an expert. Another method was moulding, the slip or paste 


being rolled into flattened pieces which could be easily squeezed 
into a mould, commonly of plaster of Paris. This was known 
as pressing. A later method still was ‘‘ casting,’”’ in which the 
slip of slightly thinner consistency was poured into cast moulds 
in somewhat similar manner to casting in a foundry, and the 
mould taken apart when the body had set sufficiently. 

In making such things as plates and saucers, these were 
usually made by machinery which consisted of a spreader and 
jigger. A lump of the slip was placed under the spreader, 
which simply spread or flattened it out, and then into the 
jigger machine, which cut it into shape and at the same time 
pressed out the form of plate or saucer required. 

The various forms having been completed the pieces were 
placed into what was known as the “ green’ room, 12.¢., 
with the piece in a wet or green state, and allowed to dry 
Up to this point it would be seen that the use of water was 
simply a tool in the process of manufacture, or in other words 
a means of creating plasticity to be laid aside when no longer 
required. 

In the Kiln 

Having been sufficiently dried, the pieces were carefully 
examined for flaws and placed in large flat-bottomed pans, 
oval or round as might be considered desirable, with vertical 
sides of sufficient height. These pans were known as “ saggers’’ 
and were made of refractory materials, such as fire-clay, 
broken pieces of earthenware after the first fire, or of broken 
saggers themselves pounded up. In these saggers the dried 
pieces were so placed as to allow as many as possible to be 
packed without injury to each other, and were generally 
supported on a bed of finely-ground calcined flint. 

The saggers were then arranged in the kiln called the biscuit 
kiln, and piled one above the other. Plates were placed one 
above the other and supported by spurs or stilts, hence the 
three pin marks which one usually found at the bottom of the 
plate. The type of kiln most commonly used in England was 
the conical or round kiln, and the saggers were placed all over 
the floor of the kiln, and then piled one on the other up to the 
roof. 

Increasing Use of Tunnel Kiln 

The newest type of kiln, and the type now being extensively 
used in America, was the Dreslier tunnel kiln, which consisted 
of a long tunnel with the heat concentrated near the centre. 
This type of kiln was also becoming popular in England, 
and when new kilns were required the tunnel kiln was being 
adopted. The nearest kiln of this type was at Candy’s pottery, 
at Heathfield, near Newton Abbot, where they made the Devon 
fire. 

With this type of kiln, the saggers were placed on a trolley 
and driven forward very slowly into the kiln. The distance 
the trolley had to travel before reaching the maximum heat 
allowed the ware to become heated gradually, until it reached 
the maximum, and after passing that point it gradually cooled 
until it reached the other end of the kiln, which usually took 
about 48 hours. These kilns were about 300 ft. long, and the 
speed of travel was just over 6 ft. per hour. It was, of course, 
a matter of taste as to which type of kiln was preferred, and 
some of the older potters in England still stuck to the conical 
kiln, contending that it turned out much better and more 
uniform ware, although the process was rather longer, about 
three days. 

The saggers having been withdrawn from the kiln and the 
contents removed, the ware was then in the condition known 
as “‘ biscuit,’ being white and porous and readily absorbing 
water. 

Importance of Uniform China Clay 

One very important feature at this point was the shrinkage, 
or the amount of contraction in firing, which, of course, was 
due partly to the loss of water and to the ignition of any 
carbonaceous matters contained in the clays, but more 
particularly to the drawing together of the particles by 
vitrification. Due allowance was made for this contraction 
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by the potter in his mix or formula, the percentage of one 
material being increased or decreased as the case might be to 
counteract the other. Without giving away any of the 
secrets of the China Clay trade he could say that the question 
of the substitution of clays was therefore one of extreme 
importance to the potter, and unless he himself was careful 
enough to make tests before using any of his materials, the 
substitution of one clay for another was likely to prove 
disastrous when the results of the biscuit firing: were seen. 


A Glazing Process 

The next step, the glazing of the “ biscuit '’ ware, was done 
by painting or by transfers from engravings, thus producing 
printed ware. The colours which could be advantageously 
used under the glaze were few as compared with those employed 
above it. In the latter case the paints used were enamel 
colours. The material of the glaze might vary according 
to the practice at different places, but it was commonly 
composed of quartz, flint, felspar, gypsum, borax, boric acid, 
common salt, potash, soda, China Clay, Ball Clay, and 
oxide of lead. Coloured glazes were of course obtained 
by adding metallic oxides, such as those of manganese, copper, 
chromium, cobalt, etc. Oxide of tin was often used in certain 
glazes or enamel. 

The glaze having been prepared, the earthenware, either 
plain or painted with colours, was dipped. Upon removal, 
all traces of the colouring were lost under a thin coating of 
glaze, the water being readily absorbed by the porous biscuit 
ware. The ware was now placed in saggers and exposed for 
about 24 hours in what were called the glost or glost kiln, 
where it was subjected to temperature lower than in the biscuit 
kiln, but at the same time sufficiently high to fuse the coating 
upon the ware and so form a glaze which by its transparency 
disclosed the painting or printing, while by its imperviousness 
it prevented the access of liquids to the porous body beneath. 





Drying Clay by Endosmosis 
Dr. Ormandy’s Remarks 

A PAPER on “ Drying by Pressure,’’ was read by Professor 
J. W. Hinchley, at the ‘‘ Conference on Drying ”’ recently organ- 
ised by the Institution of Chemical Engineers. One of the 
subjects with which the paper dealt was the removal of 
water from peat by pressure. In the course of the discussion, 
Dr. W. R. Ormandy mentioned another system which could 
be applied to the drying of peat, and which was applied on a 
large scale on the Continent to Ball Clay and China Clay. 
The wet clay was placed between two conducting surfaces 
between which direct current was passed, with the result that 
the water was ejected by endosmosis. Peat containing 93 
per cent. of water could be subjected to this process, and the 
resultant product, containing from 45 to 55 per cent. of water 
would cake, and could be broken up to resemble peat briquettes. 
The water content of China Clay could be reduced to about 
32 per cent., and that of Ball Clay could be reduced to about 
28 per cent., in the course of two or three minutes. 


Amount of Power Used 
Dr. Ormandy stated that the amount of current used 
when drying by means of electricity was a function of the 
conductivity of the water. When working with China Clay, 
and if the water were of good quality, the consumption of 


electricity, with a voltage of 500, was exceedingly small. It 


was necessary, however, to add to the clay a certain amount of 
an electrolyte of a peptising nature, ?.e., a silicate of soda 
solution, or caustic soda or sodium carbonate. 

The amount of current employed was sufficiently small 
to render the utilisation of this process the cheapest method 
of dealing with China Clay where at the same time it was 
desired to free the China Clay from impurities which were 
otherwise exceedingly difficult to remove. At Chodau, in 
Jugo-Slavia, the China Clay contained from 2 to 3 per cent. 
of iron pyrites in a fine state of division, and it could not be 
separated by the usual methods of separation used in the China 
Clay industry. Although the clay was peptised by the addi- 
tion of the electrolyte, the iron and sulphide particles did not 
absorb the alkali, and were not capable of being moved by 
the electric field. 


China Clay Firm's Action 


Claim for Damages Against Shipping Agents 
BREACH of a charter party was the allegation in a case heard 
before Judge Gurdon at Plymouth County Court on Decem 
ber 5, and damages amounting to {109 were claimed. Plaintiffs 
were Grose and Stocker, Ltd., China Clay producers, of St. 
Austell and Stoke-on-Trent, and the defendant was Mr. Albert 
Westcott, of Plymouth. Mr. Carlile Davis was for the plain- 
tiffs and Mr. Mayburne Pearce for the defendants. 

Mr. Carlile Davis, for plaintiffs, said Grose and Stocker, Ltd., 
carried on business at Stoke-on-Trent and raised China Clay 
in the neighbourhood of St. Austell. The claim was for £10y 
damages for breach of charter party entered into with the 
agents of the defendant shipowner. Dated March, 1928, the 
charter party was in respect of a vessel named Frances and 
Jane, then discharging cargo at Torpoint. She was expected 
to be ready to load at Fowey, between March 17 and 19 
360 tons of China Clay for Sunderland. 

Sequel to Collision 

The ship was understood to be staunch and seaworthy. 
Evidence was to be placed before the court, however, that 
during her previous voyage the Frances and Jane had been in 
collision in the Mersey. In a damaged condition the Franc: 
and Jane arrived in Plymouth. 

On March 15 a survey was made, and the shipowner’s own 
surveyor estimated that repairs would occupy three weeks. 
None of these facts were disclosed to Grose and Stocker, Ltd 
until they wondered why the ship did not arrive at Fowey 
She did not reach Fowey till April 2, was loaded on the 4th, 
and ought to have sailed that day. The submission of plaintiffs 
was that the vessel was unseaworthy when the contract was 
entered into, and that there was then no reasonable expecta- 
tion that she would be able to fulfil the contract. The France 
and Jane did not leave Fowey till April 12, nearly a month later 
than the contract stipulated. She did not arrive at Sunder- 
land till April 26, which was rather a long time, on account of 
head winds. Instead of sailing according to charter the ship 
was 23 days late. 

Plaintiffs were under contract to supply paper works at 
Sunderland with China Clay. Stocks of clay at that mill 
became very low owing to the non-arrival of the vessel, and 
in order to fulfil their contract with the paper company 
plaintiffs had to send consignments to Sunderland by steamer 
to meet the demand. 

Stocks for Paper Mille 

Thomas Martin, plaintiffs’ manager at St. Austell, said the 
brokers were given to understand that plaintiffs were under 
contract to replenish the stock of clay at the paper mills, and 
that the ship must reach Sunderland about March 25 or 27. 
As a result of the delay, special consignments had to be sent by 
steamer, entailing an expenditure by plaintiffs of £1009. 

Mr. S. E. Hambling, consulting naval architect, Plymstock, 
who made a survey of the Frances and Jane, estimated at 
£100 the cost of many necessary repairs, which would occupy 
about three weeks. 

Answering Mr. Mayburne Pearce, witness said on March 17 
the ship was unseaworthy. 

Mr. Pearce submitted that under the contract entered into 
by plaintiffs with the paper company, if there was any delay 
by carrier on sea or land, the company could not have called 
on Grose and Stocker, Ltd., to make good the damages. In 
this case there was justifiable delay of the carrier. 

His Honour intimated that he could not stop the case on 
the point raised by Mr. Pearce. 

Mr. Albert Westcott, Woolster St. Plymouth, owner of the 
Frances and Jane, submitted that under the original charter 
which came to him, three weeks were allowed to do the repairs, 
which actually took 14 days, every effort being made to 
expedite them. 

On the second day of the hearing, lengthy legal arguments 
were advanced, Mr. Mayburne Pearce, for Mr. Westcott 
contending that there was no liability on his part. 

For the plaintiffs, Mr. Carlile Davis argued that the whole 
of the damages arose through defendant not acquainting his 
agents, the shipbrokers, with information as to the extent of 
the repairs required by his sailing vessel, the Frances and Jan 
at the time the charter-party was entered into 

His Honour reserved judgment. 
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China Clay Notes and News 


China Clay Rating 


THE first official response to the representations made by the 
China Clay industry on the question of the valuation list sub- 
mitted by the St. Austell Rural Rating Authority (dealt with in 
our editorial notes) was forthcoming at the St. Austell Rural 
Council meeting held on December 7, when the following 
letter from the Ministry of Health was read :— 


“ Rating and Valuation (Apportionment) Act, 1928: 
Government Bill. 


Local 


‘I am directed by the Minister of Health to refer to your 
letter of the 26th ultimo, and to say that the Minister under- 
stands that the Council's valuer, Mr. Body, has been in com- 
munication with the Secretary of the Central Valuation 
Committee as to the procedure to be adopted in the preparation 
of the draft special lists to be made under the Rating and 
Valuation (Apportionment) Act in the case of China Clay 
hereditaments. While the Minister is not empowered to 
express any authoritative opinion, he may say that he concurs 
generally with the advice given to Mr. Body by the Secretary 
of the Central Valuation Committee, and thinks that, if this 
advice is followed, no difficulty should arise. 

“The Minister does not desire to offer specific comments 
on Counsel’s opinion which you enclosed with your letter, 
though he does not, as at present advised, accept the con- 
clusions. With regard, however, to the suggested financial 
effects on the proposed grants to the County or District, I am 
to state that the Minister’s intention is as follows: The 
figures of rateable value to be used for the purpose of calcu- 
lating loss of rates will be those appearing in the valuation 
lists in force on October 1, 1929, but if those figures are 
shown (as the result of the decision of an objection or appeal 
outstanding at that date or a proposal for amendment made 
between that date and March 31, 1930) to have been incorrect 
at that date, and are altered in the valuation lists in force on 
October 1, 1929, they will be adjusted retrospectively and the 
— figures will be used for the purpose of grant calcu- 
ation. 


Further Consideration 

‘““TueE Minister fully appreciates the importance to local 
authorities of this point, and he is advised that the combined 
effect of the relevant statutory provisions and of the Local 
Government Bill now before Parliament is to carry out that 
intention. I am, however, to assure you that the matter will 
receive further consideration, and if it appears that there is 
any doubt, steps will be taken to remove it. 

_‘* You will probably wish to send a copy of this letter to the 

China Clay Association, and I am to add that should you or 
they desire to confer with officers of the Department on this 
matter an appointment could be made at short notice.” 

Mr. F. W. Jenkin expressed the opinion that from the 
letter it appeared that they were safeguarded. There had 
been a certain amount of fear expressed on that rating and 
valuation business, but he was satisfied, having heard that 
letter, that the district would not lose that to which it was 
entitled. It was a great relief to very many of them. 

The Council went into committee to consider the letter, and 
also other letters from Associated China Clays, Ltd., Mr. 
Body (the Rural Rating Authority’s valuer), and the Central 
Valuation Committee. i 

The China Clay industry is also considering the matter 
further in the light of the Ministry’s letter. 


Radioactive Pottery 

A NEW method of application of radium is reported in a 
German magazine. Many natural waters have been found 
to be radioactive, and their presence in the springs of certain 
resorts has undoubtedly occasioned or added to the fame of 
these. It has been found that certain clays employed in the 


manufacture of pottery readily lend themselves to a mixture 
with radioact.ve substances without injury to their ceram‘c 
qualities, especially the property of being readily moulded 
The most important radioactive substances em- 


and fired 


ployed are the uranium pitchblende, which is found in con 
siderable quantities in the Joachimstal in Bohemia, and the 
mineral called Fergussonite, as also the residues remaining 
from the working of uranium ores. These substances are 
mixed with the clay, which is then moulded into the desired 
shape and fired. Certain precautions must be observed, 
however, during the firing—in especial the clay must be 
prevented from becoming too much vitrified and contracting 
too greatly. It must, on the contrary, preserve as large as 
possible an external surface and thus remain porous in the 
interior. This is accomplished by a suitable modification 
of the firing process. The vessels thus prepared are first 
sprayed with fused aluminium and then receive a thicker 
layer of metal (copper or brass). When water is poured into 
a jug thus prepared, it becomes highly radioactive in the course 
of a few days. Instead of jugs clay.tubes can be manu- 
factured in the same manner and simply slipped into ordinary 
vessels. 


China Clay Exports. November, 1928 


A RETURN showing the quantities and values of the exports 
of China Clay, including Cornish or China Stone, the manu- 
facture or produce of Great Britain and Northern Ireland, 
from Great Britain and Northern Ireland as registered in the 
month of November, 1928: 





CouNTRY OF DESTINATION. Quantity. VALUE 
Tons. £ 

IN eed hhc o sei cs asews apes enews 1,292 733 
DN een G eAis cas Sesak se cee she ness eee 549 936 
DES ot eG Uw ae ek ieee sk oes 906 2,025 
SN Ca sats oo ee unm ane cen eee heee ss OF 2,411 4.9793 
Ns ie ol Ss arin ee a Ree mn 738 1,926 
Oe re errr ee rere ks Oe Le. 4,606 10,895 
i iccgobaknes saaweses.nnse 6,058 13,885 
Re eres nmbiote sce sis dra ERPS Pelee 2 II 
Ey See Eee eer 4,527 7,391 
POD cpus kkn se ess bn ess koe ee eee ek a> 2,695 5,239 
RANI on ab ain ois co 05's eo 00s weisinivinig e's 20 81 
ND so iscas wo Sivoo 4s boise bsp p ees 9 «sate 2,136 6,094 
SO sine a ea gia dad eee in sees mips 59% 1,857 2992 
Nn Cc ean ee RAS A Ee ee MASS ee 12 61 
United States of America ...........+.+-: 33,164 76,148 
PON 6 cso ye on b's hoa ou ening tarcenswies 6 22 
Argentine Republic ..........+++0++eee0- 2 12 
Rrsehh TBO BURGOS. cn 2 ow vicic ce csinivie see sicee cee 6 7 
Cape of Good Hope ........+++eseeeeeeee — 3 
British India, via Bombay .............+-- 99 414 
Via Bengal, Assam, Bihar and Orissa ...... 280 968 
Hong Kong .........2-scessceccccecccee — I 
DENN, ob do 6 so o< oe wien OS 0S oe oS OSE Spa wos 18 196 
BO TO, on o's 010 555 5:00 weioee on nee ses I °C 
PRMONA: Gn S iss scevinnsiehesandh eee oereess 398 1,437 

61,783 138,039 


DRS 5 <5 ssi 5005's 6 s04m ss 


China Clay Imports, November, 1928 


A RETURN showing the quantities and value of China Clay 
(including China Stone) imported into Great Britain and 
Northern Ireland as registered in the month of November, 1928: 


COUNTRIES WHENCE CONSIGNED. QUANTITY. VALUE. 


Tons. £ 
Germany ...... ces ssrecccccccccscvcces 30 136 
OE ee eee eee ee 56 929 
1 eee ree iivemae 86 1,065 


Removing Sulphates from Clay 

In the current issue of the The Illustrated Official Journal 
(Patents) appears an application for a patent by A. L. Mond 
and the Kali-Chemie Akt.-Ges., on the removal of sulphates 
from clays, etc. (No. 36,266). 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 
cay ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


Fowey Shipping—November, 1928 Par Harboar Shipping—November, 1928 





























Arrived. Name. Sailed. Destination Arrivals 
November 1, s.s. Blush Rose ......Novemter 2, Newport Fiabe Veesaal ae 
November 2, S.S. Totnes .......... November 3, Gravelines MOVEIRNGr 1, 36.V. AINGEON 6. orc k eee 0k ess Porthhoustock 
November 1, S.v. The Sirdar ...... November 2, Plymouth Novemiber 2, 3:8. Ciyde Forth: .......005%% Havle 
Novemter 1, 8.8. Pylades ......... November 3, Methil November 2, M.V. Isabel Settee teens ... Plymouth 
November 1, s.s. Gronant Rose ..... November 6, Brussels November 8, S.S. Robrix ....... +s sees ee [ruro 
nei : is November 8, m.v.S. F. Pearce ...... 2000. Falmouth 
November 1, M.v. Isabel .......... November 1, Pat Nissieihne cc) a MONG ES. ccs ee Biceeciacs 
November 1, s.v. W. FE. Gladstone...November 5, Mevagissey November 13, S.V. Kate ....cccccccescuess Falmouth 
November 1, 8.s. Cambalu ........November 6, Antwerp November 13, M.V. 2sabel 2... ccccccccess Porthoustock 
November 1, 8.S. Marta ..........- November 5, Gcthenkurg November ES, EM. FOGG occas 6c aces sawed Mevagissey 
November 1, 8.8. Rayford ......... November 6, Antwerp November 20, S.V. Re INCVSANE oo. eceerveees Falmouth ‘ 
November 3, 8.s. Joffre Rosé ....November ro, Runcorn Novemt ae 54, Re ee ASH PSTN SS bs Gijon via Fowey 
F roe ery Catoeas : November 25, S:S. Culmiore ... 6 cc ccccccts London 
November 3, S.S. Dorrien Rose ..... Nevember 8, Preston November 2¢ : Hawarden C Powe 
November 3, 9.8. Hayle ...6.06.05 November 10, Runcorn November 3. Jolly Bruce . Guernsey 
Novenine? 4, OA). GUESS «3:66 heeds November 12, Charlestown November NA 6 ko 6:<5-05 Hie wt Southampton 
November 4, 8.S. Mersey ....... ..November 9, Plymouth November 26, S.V. Rye CT ee Looe 
November 4, 8.8. Sturdee Rose .....November 9, Weston Point se 27, M.V. Re UUM vv verevneeeeneed (Antwerp 
: ; NOVOMDES 26, SS. BGNGOR 660.6 6ccecewaets Middlesbrough 
November 4; OB: 146 .iscciwcines November 10, Antwerp Novemver 30, $.S. Treleigh........00eeeeee Portreath 
November 4, S.s. Bracondale ....... November 10, Norfolk, Va November 30, s.s. Gro RET ine: Shoreham 
November 4, S.S. Colon ...........Novemler 9, Genoa November 1, S.S. Knowlgrove ..........+. layport 
November §, 8.8. Torfrid ....00.00% Nuvember 9, Odense November 2, 8.8. Jolly Marie ........44+. Gravesend 
November 5, 8.8. Solskin .......... November ©, Wargcun November 2, 8.8. Rayford ......sseeeeees Fowey 
; be ae ; . PeOveremen 9 OVE MOP ic ca wncclesieeaeuees Goole 
Ncvember 7, S.s. Blush Rose ...... November 12, Runcorn November 3, M.v. Romanic.........ecc0: Dijon 
November 7, 8.8. Ederm .........4 November 12, Glasgow November 3, M.V. Amazon ........000000. Pentewan 
November 7, 8.8. Amsielstroom ....November 13, Amsterdam November 3, S8.S. Clyde Firth .......0000- London 
November 8, 5.8. Farfield ......... November 12, Grimsby November 7; es FURSESSOR. so arias ey ex Plymouth 
November 8, m.v.Lydia Cardell ....November 26, Garston November 8, M.v. Isabel ........-.0eeeee Queenboro 
November 8, S.S Cewea November 123, Hamburg November singfintioe London 
hg Jeti Perit caeetents  ee E ees November 14, M.v Rochester 
November 8, M.v.Monica M.-...... November 0, Pentewan November 18, M.\ Rochester 
-November 10, M.v.Kathe Jurgensen ..November 13, Hamburg movenser 16, M.V. Isabel 2.0 isc cccdeeesce Pentewan 
November 10, s.s. Niord ...........November 14, Drammen prawemeet 26; GB. FGle 2c cccccccvvscceces Poole 
November 10, s.s. Gueldey Rose...... November 13, Preston November 27, M.V. Katie ........cceceeees London 
November 11, S.V. Albert ........0:. November 27, Stettin November 27, S.v. Rothersand ..........06. Kirkcaldy 
November 11, S.S. Goldfinch ........ November 13, Birkenhead November 28, M.V. Ronianie.....ccccecccecs Rouen 
November 12, 8.S. Mount Charles ...November 13, Lancaster November 28, s.s. Culmore .......cccccees Dartmouth 
November 13, S.S. Alianwater .......November 15, Antwerp November 20, M.v. Hawarden Castle ....... Ternuezen 
November 23,.S:9. PANY 6655065005 November 14, Bo'ness November 30, S.s. Jolly Bruce .........0. London 
November 14, M.V. Caroline ........ November 20, Reval November 30, S.v. Ryelands .......0.e000: Runcorn 
November 15, S8.S. Beauport......... November 17, La Pallice : 
November 15, S.S. Gouwestroom...... November 17, Amsterdam _ : 
November 15, .V. Harris .......... November 24, Stettin Charlestown Shipping—November, 1928 
November 16, $.s. Soborg ..........November 20, Philadelphia hihcad Vessel on Sailed. Destination 
November 17, s.s. Hofuku Maru . November 27, Portland Me October 29, M.V Jane Banks ' November 10, Newcastle 
November 18, s.S. Southwell ........ November 22, Pasages end November 1, 5.s. Eastoff November 2, Methil 
; Bilbao November 5, M.v. James M on November 8, Snodland 
: November 7,s.v. Lady Jean November 13, Rochester 
November 18, s.s. Lackenby......... December 1, Portland Me November 0, 8.8. Stanwell November 10, Aberdeen 
November 18, s.v. Nordtrafik .......November 27, Marstal November 9, s.v. Elsa ..... November 26, Nantes 
November 18, s.v. Rothersand .......November 20, Par a _* ge Woe “a . etc tel “pti “an 
November 18, s.s. Ravenscraig ...... November 23, Newcastle Neveriberta..s.0. Hilda Navainherar, Landon 
November 19, S.S. Mersey .......... November 23, Ridham November 14, u.v. Mary B. Mitchell Truro Novemner 18, London 
November 19, s.s. Joffre Rose ...... November 27, Runcorn ee ct Ua AEtENA 2 : teen al — —— 
November 19, s.S. Hematite ........ November 23, Antwerp Newenshes 18. 5.y. Wats ‘ November 26, Runcorn 
November 20, s.s. Farfield .....4... November 27, Preston November 20, s.v. C/ November 28, London 
November 20, s.s. Ribblebank ....... November 24, Liverpool 
November 20, s.s. Ribblebank ....... November 24, Liverpool - a 
November 21, 8.8. Porthmeor ....... Nevouiiee Sq, taitk wed Penzance Shipping—November, 1928 
Aberdeen Arrived. Name. Sailed Destination. 
November 22, M.v. Hawarden Castle .November 26, Par October 29, Mary Barrow .. .. November 14, Rochester 
November 22, M.v. Romonie ........November 24, Par November 1, Amenity ........000- November 4, Northfleet 
November 23, S.S. Florentino .......November 27, Genoa November 5, Guelder Rose ......... November 10, Fowevy 
November 24, S.s. Lake Gorin ...... December 4, Boston Mass November 11, Brier Rose .........-. November 13, Ridham 
November 26, s.S. Artosto .......... December 1, Bombay and November 13, Pet ......cccccececces November 28, Dundee 
Karachi November 29, FORGUWNES 2. 60355 ....December 1, Kotka 
November 26, s.s. Konigsau ........November 29, Harburg (Baltic) 
November «7, s.s. Jellicoe Rose .....November 29, Antwerp 
November 27, s.s. Fowey Rose ......November 30, Ridham ° 
November i BW ION se os sid a ws November 30, London Par Harbour Tide Table, January, 1929 
November 28, M.v. Neptunus ........ December 1, Oscarshaven (Grernwich Mean Time Throughout.) 
November 28, s.s. Primrose ........ December 5, Rouen Day of Day of 
November 29, S.S. Hayle .......... December 4, Manchester BWeek. Month Morning Afternoon Height 
November 29, $.S. Blush Rose ...... December 4, Preston Tuesday... I Ga? kee ee 11.5 
November 29, $.S. Sturdee Rose ..... December 3, Brussels Wednesday 2 een 10.6 Sabacs 10.29 ae 10.9 
November 29, s.s. Derbyshire ....... December 4, Rangoon Thursday. . 3 Rede 10.53 Mere 11.20 nee 10.3 
November 29, 6.8. Fausy ........0- December 3, Leith Friday } 11.50 Se ee g.11 
November 20, 8.V. F@uRor .3.. 6.00008 December 5, Aarhus Saturday 5 alo 0.22 0.50 g.11 
November 29, s.s. Cornish Rose .....December 5, Terneuzen Sunday ... 6 ce 1.30 2.4 10.1 
November 29, s.v. Frances Jane ....December 6, Hull Monday .. 7 sears 2.35 3.5 10.6 
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Day of Day of 
Week. Month. Morning Afternoon. Height. 
Tuesday... 8 3.3 4.0 ue 10.11 
Wednesday 9 Let 4.24 4-45 11.3 
Thursday : 5-5 5-25 13.7 
Friday 11 5-45 0.4 11.8 
Saturday 12 6.22 6.40 11.10 
Sunday 13 6.57 7 12 11.11 
Monday 14 7.20 7.40 11.11 
15 8.3 8.21 11.y 
14 5.39 5.57 LZ.7 
ay Q.17 9.3G II 4h 
Is . 10.2 10.21 11.0 
19 10.52 11.21 10.8} 
2 11.54 10.5 
2 0.30 I. io 
22 1.50 2.3 [i2 
2 By 3 42 ca 
“4 }-14 4-44 12.5 
25 5.13 5.41 132 
2 oS .32 13.4 
27 O.5 7-15 13.5 
20 7°35 7°54 13.3 
fuesday 29 8.13 8.32 i249 
Wednesday 34 : S.50 ‘as 9.7 TT 12.2 
Phursday 31 9.25 ee 9.44 “ 11.5 
E. CLEMENS, Harbour Master 
November Deliveries 
Up by Nearly 10,000 Tons 
PHERE was a big jump in the turnover of business dene in 
November, which is all the more surprising in view of the 


interference with shipping through severe gales \ 
factory feature of the turnover is that China Clay was respon 
the whole of the increase. of just under 10,000 tons 


Satis 


sible tor 





over October, deliveries Details : 
s s Tons - To. - 

t 0 ; > 59 7 I =-s3 
re - } 2 
: E ‘ 

China Clay Matters in Parliament 
Ix the House of Commons, on December 3, Mrs. Runcimai 
usked the President of the Board of Trade what was the 


amount of China Clay mined in Cornwall in 1927; what was 


the amount of Cornish China Clay exported in 1927 ; and which 
were the chief countries to which these exports were made in 
the same period 

Mr. H. Williams replied that the 1 
Clay produced in Cornwall during 1927 was 801,500 tons. In 
addition, 63,612 tons of China Stone were produced. The 
total exports of British China Clay {including Cornish China 


total quantity of China 


Clay or Stone) during 1027 were as follow : 
CONSIGNI re 
Tor 

Le nc beneks Gas k4e ence Sed SNe SROs 33.555 
I SN te i le ah & ele 50,712 
Belgium Rn a betas Rote Eeiis6 a 65,428 
France a eee eee Rae ; Sis 28,075 
Detted Htates of Agmerica.. ..2...20600s0 19,138 
(iteer tometern GOUMITIOS. 0.6. 50.0055 cc vcnese 112,10 
lotal to foreign countries.... - Ss 610,238 
British India. . : : : 35,58 
Other British countries Pwinatrs eee 9,01 
fotal to British countries .... 15,5905 

Potal tb heb 655,830 


Most of these exports consisted of Cornish China Clay and 
Stone, since the only other production of China Clay in Great 
Britain in 1927 (namely in Devon) amounted to 67,732 tons 









Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


NOTE.—The Companies Consolidation Act of 1908 provides thas 
wery Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
leqgutdator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so vegistered. In each 
case, the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been veduced.} 


COALVILLE BRICK CO., LTD.—-Registered November 
£250 debentures, part of £5,000: general charge. */1,950 
October 18, 1928 

DAVIGDOR ROAD TILE WORKS (HOVE), LTD. (lat 
CANTLEY, DEAN AND GUNNING, LTD Registered 


November 10 
mark Terrace, 
\ugust 11 

WOODCOTE 
Registered 
County 


£5,000 debenture, to J. H 
Brighton, director 


1925 


Pashley, 16, Den 
general charge 
BRICK AND TILE WORKS, LTD 
November 13. £450 mortgage, to Reading and 
Permanent Benefit Building Society charged on 
(sreenmoor Cottage (sreenmoor Hill, Woodcote. *N i] 
\pril 24; 1928 


Satisfactions 
ALDERS PAPER MILLS, L’ 


registered 


rp 


November 23, £30,000, 


Satisfaction 
November 10, 


lFamworth 
registered 
1925 
COALPORT ¢ 
Stoke-on-Trent 


HINA CO. (JOHN ROSE AND CO.), 
Satisfaction registered November 8, 
part of amount outstanding July 1 


EBURITE PAPER CO., LTD., 


LTD 
£5,500 
1Gos 


London, N.W.——Satisfac 


tion registered November 20, £30,000, registered April 18, 

1923, and £10,000 registered November 27, 1924 
PERRETT’S BRICK AND TILE CO., LTD., London 

WW Satisfaction registered November 15, £2,500, balance 


of amount registered April 12, 1922 . 

WEDGWOOD AND CO., LTD., Brownhills (Staffs), 
earthenware manufacturers Satisfaction registered Novem 
ber 13, £7,000, part of amount outstanding July 1, 1905. 


London Gazette, &c. 


Companies Winding Up Voluntarily 

ST. LEONARDS TILE CO., LTD.—At an extraordinary 
general meeting of the members of the above named company 
held at Palace Chambers, Hastings, Sussex, on November 20, 
1928, the following extraordinary resolution was duly passed : 

That it has been proved to the satisfaction of this meeting 

that the company cannot, by reason of its liabilities, continue 
its business, and that it is advisable to wind up the same 
and accordingly that the company be wound up voluntarily 
and that Mr. Francis Charles Gibbons, of Palace Chambers 
White Rock, Hastings chartered accountant, be 
hereby appointed liquidator for the purpose of the winding 
up 

WEYMOUTH BRICK CO., LTD.—At an extraordinary 
veneral meeting of the members oi the above named company, 
held at 2, Down Villas, Rodwell, Weymouth, Dorset, on 
November 14, 1928, the following special resolution was duly 
passed ; and ata subsequent extraordinary general meeting 
of the members of the said company, also duly convened, and 
held at the same place on November 209, 1928, the following 
special resolution was duly confirmed : 


Sussex 


That the company be wound up voluntarily ; and that 
\rthur Essex Clayton, of 47, South Street, Dorcheste1 
chartered accountant, be and he is hereby appointed liquidator 
for the purpose of such winding-up.”’ 





Exports and Imports 


[HE usual tables of exports and imports will be found on 
Notes and News” 
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SAFETY FIRST 


| The “ EVERTRUSTY-LIX” RESPIRATOR D ye Vats 


FOR USE IN : || 


|| Chemical _ Dyeworks [ ik 

| Works “3 Grinding an Ss 
| Cement E Mills | OF ALL DESCRIPTIONS 
] Works YS 1 Gas Works 


(Due Jimmy Pew’ ©) © LEAD-LINED TANKS 
Mills Baas with properly Burnt Joints 

Mines : ; Wo ks | : : 
|| Potteries By LeadWorks| Wood Vessels for Liquids 


| . | LSE x 4 Sand Blast | Suitable for all Trades 
| a Lear Volks 50 To 150,000 GALLONS CAPACITY 


| SPECIAL FILTERS CAN BE SUPPLIED FOR ses 
! POISONOUS AND NON-POISONOUS DUST, 


ORGANIC VAPOURS, SOLVENTS, ETC. CARTY & SON, LTD. 


WALLACH BROS. L” (wertshce'saf.,) HARDERS ROAD, PECKHAM 


Appliances 


Write for Illustrated Blue Book of Safety Appliances No. 9 LONDON, S.E.15 


= sy 49 TABERNACLE ST. ~~ SPECIALISTS SINCE 1766 
1449 LONDON: E.C.2 London Telephone; New Cross 1826 
AND 52 GREEN, ABERDEEN 
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THE CHEMISTRY .OF 
DRUGS 


By NORMAN EVERS, B.Sc., F.1.C. 


Chief Chemist to Messrs. Allen and Hanbury. Crown 4to. Price 32s. 6d. net. 


This book provides for the first time a concise yet scientific description of the substances used 
in medicine from the standpoint of pure chemistry; that is to say, it deals with the chemical 
constitution and reaction of drugs, and the chemistry of their manufacture, whether obtained 
from natural sources or prepared by chemical synthesis. 


CONTENTS IN BRIEF : 


7 so-so Daves: > —Hypnotics. Antipyretics. Local Anesthetics. | General Anesthetics. Antiseptics. | Compounds of Arsenic and 
Mercury. _ Miscellaneous Synthetic Drugs. Drucs oF NaTturRAL homes :—Alkaloidal Drugs: Introduction. 
— "oe Belladonna and Hyoscyamus. Nux Vomica. Coca. Ergot. Caffeine and Theobromine. Other Alkaloidal Drugs. 


Drucs not Conraininc ALKALotws:—Glucosidal Drugs. Purgative Drugs. Drugs containing Essential Oils. Drugs of Animal Origin. 
Miscellaneous Drugs of Natural Origin. Appenpices:—Lists of Synthetic Drugs with their Chemical Composition. Drugs containing 
Alkaloids. Drugs whose action is due to Essential Oils. Drugs not falling into the above groups. 


SOME REVIEWS : 

‘The Chemistry of Drugs” is the first book to treat the ‘subject in the light of modern research . . the author may 
be congratulated . . . the book will prove a valuable work of reference. . . . The whole of the work has been done 
with great judgment.”—PHARMACEUTICAL JOURNAL. 

‘* Covers the chemistry of an extremely large range of drugs used in medicine and prevides a manual of the greatest possible 


value to manufacturers. . . . The conciseness of Mr. Evers’ arrangements is éreatly to be commended, the necessary 
éctalis being given with a directness that enhances the volume as a book of reference.” —CHEMIST AND Druccist. 


‘Mr. Evers, whe is chief chemist to Messrs. Allen and Hanburys, Ltd., has carried out his stupendous task in a most 
Pa even manner and has produced a very valuable reference work.’ *— MEDICAL Times. 


‘** The book is the best example we have yet seen of a legitimate attempt at forming a chemical scheme of the drugs.” 
—InpustriaL Cuemusr. 
NOTE.—A 64-page oatalogue of scientific and technical books sent post free. 


Mu) ERNEST BENN, Ltd., Bouverie House, 154, Fleet St., E.C.4.iiiitiittiitie 
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Dyestuffs Monthly Supplement 


Published in the second issue of “ The Chemical Age” each month 





Commumications relating to editorial matter for the Dyestuffs Monthly Supplement should be addressed to the Editor, THe CHEMICAL 
AcE, Bouverie House, 154, Fleet Street, London, E.C.4. Advertisement matter, subscriptions, etc., should be sent to the Manager. 
The Supplement is devoted to the interests of both manufacturers and users of dyestuffs, and contributions will be welcomed. 





The Dyers’ Strike 

THE settlement of the dispute in the dyeing trade has 
been received with satisfaction on all sides, and by this 
time work has been generally resumed. The public are 
not directly interested in the differences between the 
technicalities of piece time rates and standard rates, but 
everyone is agreed that in the present condition of the 
textile trade, further trouble in the dyeing branch would 
be disastrous. 


Autumn Shades 

IMPERIAL CHEMICAL INDUSTRIES, LTD, issue an attractive 
B.D.C. card of fashion shades for the coming autumn. 
These are described as “ only a few suggestions,’’ and the 
company offer to give recipes for the matching of any other 
desired shade on wool or any other material. The dyeing 
of the eight colours shown is carried out in the manner 
usual for acid colours, with the addition of 10 per cent. 
Glauber’s salt and 2 per cent. sulphuric acid. The colours 
are distinguished for great delicacy of tone. The names 
chosen are Wisteria, Mayonnaise, Ariel, Prawn, Sub- 
marine, Pebble, Greenstone, Saracen Red, Lomond Blue 
and Chocolate. 


The Dyestuffs Licensing System 

THERE is one’ point in Mr. Sutcliffe Smith’s review of the 
British Dyestuffs industry with which dyestuff merchants 
will find themselves heartily in accord. When an applica- 
tion is made to the Licensing Committee to import a toreign 
colour on the ground of price difference, the applicant has 
to furnish particulars of the foreign supplier‘s quotation, 
and this quotation is furnished to the British makers. The 
latter are thus made aware of the exact cut it is necessary 
to make in their own figures in order to keep out the rival 
product, and this has often been criticised by importers as 
resembling a disclosure of estimates received from one 
firm to competitive firms who were also tendering. Mr. 
Sutcliffe Smith’s proposal is that foreign quotations accom- 
panying an application on price grounds should be dis- 
closed only to the chairman and neutral members of the 
Licensing Committee, and that British makers should be 
free to quote competitive prices without exact knowledge 
of the foreign quotation. The present procedure, of course, 
tends to favour the British maker, as indeed the Dyestuffs 
Act itself does, for it was passed for the purpose, but the 
present objection is that it extends the functions of the 
Act beyond the legitimate limits, and makes the price 
competition with foreign firms rather artificial. 


Dyestuff Statistics 

ANOTHER point of interest is the proposal to transfer the 
statistical work of the Dyestuffs Development Com- 
mittee to the Board of Trade. In response to repeated 
applications, the Committee now publish certain statistics 
of British dvestuffs production, but this information is 
very scanty compared with the large volume issued by the 
United States Tariff Commission and known as the Census 
of Production. This volume is one of international interest. 
Its compilation and publication is obviously a rather costlv 
business, and the issue of a similar survey by the Board 
of Trade would involve a substantial item of expenditure. 
Apart from the cost, there can be no conceivable objection 
to the publication of a British Census of Dyestuffs Pro- 


duction, but those responsible for departmental expendi- 
ture will probably require considerable pressure to induce 
them to undertake this new liability. 


The Question of Repeal 

THE most significant passage in Mr. Sutcliffe Smith’s 
speech was his frank allusion to the question of the repeal 
of the Dyestuffs Act when it expires in When it 
was passed, its operation was specifically limited to ten 
vears and no longer, but the tendency of late has certainly 
been not to relax any means of safeguarding home indus- 
tries, and unless it could be said that the British industry 
was able to meet world competition out of its own resources 
there would be a strong demand in certain quarters for 
the extension of the Act for a further limited period. On 
the other hand, it would be argued with equal zeal that 
sacrifices had been made to give the industry a specially 
safeguarded position for ten years on the assumption that 
that was a fair period within which it might be established. 
The issue, however, will probably be decided on the prac- 
tical ground that a dyestuffs industry is a necessity to this 
country, that within ten yeais it has made astonishing 
progress, and that its future safety cannot advisably be 
imperilled. Mr. Smith, himself, while discussing the 
possibility of repeal quite frankly, apparently has in view 
the neea of some compromise, for he asks that the makers 
and users should confer together on the point and try to 
agree on some common policy. 


LQ 0. 


Services of Foreign Makers 

THERE is one more significant point in Mr. Sutcliffe 
Smith’s speech which some may read with a little surprise. 
That is his tribute to the services that foreign dyestuff 
makers still render the trade. This, of course, is no 
disparagement of the home industry, the progress of which 
he acknowledged in generous terms; at the same time 
it is notable that he should have selected the German 
I.G. and also the Swiss dyestuffs firms for a striking com- 
pliment to their technical service. This, he assures us, 
has been excellent, not only in actual deliveries of colour 
but in placing at the trade’s disposal the benefits of their 
extensive technical research. They have, in his opinion, 
not competed unfairly with British makers nor in any way 
exploited the situation in their own interests. In this 
matter of technical advice the German makers have long 
enjoved a good reputation, and there can be no doubt 
that the withdrawal of this advice was felt in the British 
textile trade. More than once it has been suggested that 
British firms might do a little more to emulate the German 
example in this respect. 


New American Colour Card 

A NEW revised edition of the Standard Colour Card of 
America has been issued by the Textile Colour Card 
Association. This new edition is the result of thirteen 
years of experience and study of the colour requirements 
of American industry. As a dictionary of commercial 
colours, the card is regarded as of great value to all engaged 
in the colour industry. The colours number 192, and are 
arranged in family groups. Forty-four colours that 
appeared in the previous edition have been discarded 
because they had become commercially obsolete, and 
several colours have been ‘‘ modernised.’ In classifying 
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the colours, all blues, or reds, or greens are not placed 
together, in order to avoid discordance between the different 
degrees of the quality of each colour. For instance, bluish 
reds are separated from yellowish reds; yellow greens 
from greyish and bluish greens ; greenish blues from purple 
blues, and so on, because, if placed together, they would 
clash. By this division the individual qualities of the 
colour groups are supposed to stand out more distinctly. 
Through the arranging of colour families in analogous 
gradation, the value of each shade is emphasised. As 
usual, each colour is identified by a cable number and name. 


A Primitive Dyestuff 

IN his pamphlet, one of the Woodbrooke Essays, on 
A Primitive Dyestuff (W. Heffer and Sons, 2s.). Dr. Rendel 
Harris gives some interesting notes and reflections on the 
woad plant, the earliest dye-plant known in this land and 
perhaps in any land. When the art of dyeing with woad 
became one of our leading industries, it was the custom to 
treat the blue dye with an alkaline or ammoniacal liquor 
or lye, which changed the blue into a vivid green, known to 
the ancients as Lincoln Green, such as Robin Hood and 
his men wore in the recesses of Sherwood Forest. Cesar, in 
his history of the Gallic Wars, describes the Britons as 
dyeing their bodies with woad, “a substance that yields a 
bluish pigment and in battle greatly increases the wildness 
of their look.’’ Up to a few years back the woad plant 
was still cultivated in Lincolnshire and other parts, but the 
old race of nomadic woadmen, a kind of agricultural gipsy 
class, has practically disappeared. 
A Surviving Woad Farm 


AT the end of the pamphlet are some notes on a visit 
paid last year to what is believed to be the one woad farm 
now remaining in England, the Woad Farm, Skirbeck. 
Boston, Linc. Mr. Tom Booth, who is in charge, is 
descended from woadmen on his mother’s side, and the 
farm belonged originally to his uncle, Mr. Greaves, a 
prosperous woad grower of his day. According to Mr. 
Booth’s statement to the author, woad is always pro- 
nounced “‘ wod,”’ only the leaves are used for the dye, only 
leaves of first year plants are of use, the crop exhausts the 
soil, the best crop to foilow woad is corn, and wheat that 
succeeds a woad crop is a peculiarly deep golden colour. 

The author, during his visit, had the pleasure to see 
the woad crushed and prepared for the market. The 
wood was cut by women and girls, carted to ihe farm, and 
ground straight away. The mill, worked by an engine, 
consisted of three large revolving wheels that described a 
circle, and two running flanges, one on the outer and one 
on the inner rim of the wheel track that kept the woad in 
place. The leaves were piled within the circle and pitched 
under the wheels a little at a time by two men who then 
brushed all stray leaves on to the track. The crushed 
woad was put into two wooden vats. A pipe carried away 
any juice that ran out, as this is not of use. The next day 
the woad was made into balls by hand; and these balls 
were laid out on racks where they would stay until the 
following December. Then all the woad would be packed 
into casks and sent to Leeds, where it passes into the hands 
of the dye-merchant and the dyer. The Government still 
insists on certain cloth for its use being dved with woad— 
hence the order from the firm in Leeds. 
Light-Fastness Tests 

THE report of the sub-committee on Light Fastness of the 
Research Committee of the American Association of 
Textile Chemists contains a large amount of information 
derived from experiments, but it still leaves a number 
of factors in a doubtful state. In the tests arranged, twenty 
selected dyeings were exposed to sunlight without glass 
cover and under window glass, Corex, Vita, and six other 
special glasses of known transmission. Some of the samples 





faded considerably more when exposed without glass than 
when under window glass, and others faded somewhat 
less without the glass. This was to be expected because 
the dyeings were chosen from among those which showed 
the greatest divergence in behaviour when exposed without 
glass and under glass in previous experiments, in which 
some 1,200 dyeings were tested. There was a tendency 
for those dyeings which faded more without glass to 
fade more under Gorex glass and under Vita glass than 
under window glass. However, fourteen samples faded to 
the same extent under Vita glass and under window glass, 
and only four faded decidedly more under Vita glass. 
Thus the additional ultra-violet radiation transmitted by 
Vita glass had no appreciable effect on the majority of the 
samples. It was a large factor in the fading of four of 
them. The wide variability in intensity of this short 
wave ultra-violet might introduce serious variations into 
the results of tests under Vita glass. Window glass, which 
absorbs this part of the spectrum, would reduce this. 


Indigo on Cotton 

SOME dyeings faded much less when some or all of the 
ultra-violet in daylight which passes through window glass 
was prevented from reaching the samples. Other samples, 
however, faded practically as much under the Noviol O 
glass, which absorbs the ultra-violet, as under window 
glass. These samples must have been faded principally 
by visible radiant energy. The red end of the visible 
spectrum (and infra-red) is shown to have practically no 
fading action on more than half of the samples for the 
exposures given, and relatively little on the others with 
the exception of Indigo on cotton. The anomalous 
behaviour of Indigo on cotton became quite evident in the 
tests. It faded to nearly the same extent under all of the 
glasses, even though the quality and quantity of the 
radiation received were obviously different. This is in 
accordance with the experience of other investigators. 
Gordon observed that Indigo faded more from some con- 
stituent of the atmosphere in contact with his samples 
than from strong radiation. Cady has obtained similar 
results. Earlier investigators were not aware of this 
behaviour of Indigo, and proposed its use as a standard 
of fastness. It is obvious that the atmosphere about the 
samples rather than the quality of the light played a 
dominant part in the fading of Indigo on cotton. How 
far this atmospheric effect modified the photochemical 
fading of the other dyeings in the series is not known. It 
may appear strange that certain dyeings should fade less 
without glass than under glass, since they receive more 
light without the glass. Jt is well known, however, that 
a photochemical reaction which is produced by one part 
of the spectrum may be counteracted by another part of 
the spectrum. This need not be the only explanation. 
Differences in the temperature or composition of the 
atmosphere may also be factors. 


Textile and Research Work 


Wit the object of assisting the further development 
of the research work of the Textile Industries Department, 
the Clothworkers’ Company is making an additional grant 
to Leeds University at the rate of £3,000 a year for the next 
four years. Since the foundation of the Yorkshire College, 
donations and annual grants of more than a quarter of a 
million pounds have been received from the Company. 
The new building will be officially opened in October. It 
will allow of extension of the Textile Museum, improved 
laboratories for the Silk Research Association, and the 
extension of the mechanical and scientific equipment of the 
Textile Industries Department. The new grant of £3,000 
a year will allow of additions to the research staff, and of 
the award of a number of post-graduate fellowships or 
scholarships for research in both the Textile Industries 
and the Dyeing Departments. 
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Colour Users and the British Dyestuffs Industry 


By H. Sutcliffe Smith 


We give below the substance of the important review of the British Dyestuffs industry, from the point of view especially of 
the home colour user, contained in the address by Mr. H. Sutcliffe Smith (chairman) at the annual meeting 
of the Colour Users’ Association in Manchester on June 29. 


DURING 1927, 7,700 licence applications have been dealt with, 
and the following is a summary of the quantities and values 
of the licences granted during the period from the commence- 
ment of tlie Committee in 1rg21 to the end of 1927, for which 
figures I am indebted to the Board of Trade.* 

These figures are not a full record of the importations during 
the period under review, as down to the end of 1924, 
reparation colour was imported for which no licences were 
granted. The figures since 1925, however, may be taken as 
representative of the total imports. 

The licences granted during last year show a large increase 
over the previous years. Without 
full information in regard to the output 


foreign competitor realises that his price is simply to be used 
as a means of forcing a reduction on the part of the British 
makers, he will refuse to continue to quote and the result will 
be that the British user will be deprived of competitive prices 
in a highly protected market. 

I suggest that it would be a much fairer procedure if foreign 
quotations accompanying an application on price grounds 
were disclosed only to the chairman and neutral members 
of the Committee, and that if the British makers desired to 
quote competitive prices, they should furnish their prices 
also to the members of the Committee, leaving it to 

the latter to make the final award 





and consumption of colour in this 
country, it is very difficult to form 
conclusions even from the figures 
furnished by the Dyestuffs Advisory 
Licensing Committee. In 1927 the 
production of dyestuffs in the United 
Kingdom showed an increase over 
1926 of 9,254,756 lb., or an increase 
of 30 per cent. The licences granted 
in the same period showed an increase 
of 757,769 |b., or 18 per cent. 

These remarkable increases must 
afford considerable satisfaction to the 
colour-making industries as showing 
the upward progress in the use of 
colour, and notwithstanding so much 
talk about depression in trade, par- 
ticularly in the textile industry, it is 
is gratifying to learn that the con- 
sumption of colour has an upward 
tendency. 





Licensing Procedure Requires 
Modification 

The procedure for dealing with 
applications for licences, in my opinion, 
requires some modification, and if it were altered on the lines 
I am now about to suggest, I feel sure it would remove a. con- 
tinual source of irritation, not only to users but to suppliers 
as well. 

When an application is made to the Committee to import 
foreign colour on the question of a price difference, the applicant 
is required to furnish particulars of the foreign supplier's 
quotation. This is a perfectly fair request and one at which 
no one can cavil. The Licensing Committee, however, report 
this quotation to the British makers who are thus given an 
opportunity of meeting the competitor’s price down to the 
two times pre-war price if they desire to do so, and this is the 
form of protection arising out of the operation of the Act. 

It appears to have been the policy of the British makers in 
the majority of such instances to meet the foreign competitor's 
price, but, with every desire to assist the British maker. I 
hardly think that this is quite an equitable procedure, or, to 
say the least, fair to our foreign suppliers. Obviously, if a 
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in regard to the licence. I feel sure 
that this matter only requires to be 
ventilated to be adjusted on the lines 
I am now proposing. 

Safeguarding of Industries Act 

The only chemical of direct interest 
to the members that has come under 
review during the past year is oxalic 
acid, and the extension of time for a 
further year during which this chemical 
is excluded from the operation of the 
Act has been granted. I do not think 
it is quite satisfactory that articles 
should be removed from the list for 
a limited period only, as this involves 
close vigilance on the part of con- 
sumers at the end of each period to 
make certain that there are no debat- 
able additions to the list. I think it 
would be better procedure if the 
present list were kept intact until such 
time as an application is made by 
British manufacturers for further ad- 
ditions, provided, of course, that there 
is ample opportunity for the facts to 
be examined by all interested parties 
before any changes are actually made. 

There is one chemical of considerable importance to our 
members, namely, formic acid, which, in my opinion, is not 
quite fairly included in the schedule of chemicals applicable 
to the operations of the Safeguarding Act. 

I am well aware, of course, that this is a synthetic organic 
chemical, but so far as I know, there is only one manufacturer 
in this country, and I am doubtful whether the British output 
is sufficient to meet the country’s demands. The net result 
of the operation of the Act in this case is that the British user 
is paying more than his continental competitor for this im- 
portant acid. 

Dyestuffs Industry Development Committee 

As you are aware, this committee was appointed under the 
Dyestuffs Act, to advise the Board of Trade as to the efficient 
and economical development of the dyemaking industry, and, 
when all the negotiations that took place prior to this 
enactment have been kept in mind, the establishment of 











*LICENCES GRANTED. 


For importation. 


For importation 


For importation 


from Germany. from Switzerland from other sources. Total. 
Value. Value. Value. Value. 

Year. lb. f lb. f lb. f lb. f 

IQ2T cesses 671,032 107,466 1,796,754 763,299 209,719 82,0560 2,677,505 1,042,821 
IQ22 «sees 1,325,671 375,075 1,638,235 694,740 270,987 33,404 3,234,393 1,103,319 
1923 «cece 1,817,571 493,499 1,412,016 459,501 401,253 30,177 3,091,440 989,537 
IQ24 .seeee 1,805,145 395,220 1,191,931 303,513 39,158 9,204 3,030,234 779,943 
1925 ssveee 2,175,262 334,749 1,157,270 307,754 60,522 9,031 3,399,054 651,534 
1920 2.226. 2,949,858 599,157 1,190,951 333,449 91,775 11,402 4,232,597 944,007 
TQ27 .sccee 3,044,152 710,938 1,230,815 300,595 115,389 16,480 4,990, 3560 1,034,013 
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this committee by statute was undoubtedly a sound one, 
and good and cogent reasons could then be furnished for its 
formation. 

I am afraid, however, that the committee has not been 
enabled, owing to its lack of executive power, to fulfil its 
primary object of endeavouring to secure the manufacture in 
this country of as many varieties and types as possible of the 
dyestuffs required by consumers on the most economical basis. 
I fail to see how the committee, without these powers, is able 
to influence the progress and development of the dyemaking 
industry. There is considerable goodwill between the makers 
and the users, but the development of the industry is largely 
dependent upon closer working arrangements between the 
manufacturers in this country on the lines of the recent amal- 
gamations in the heavy chemical industry. When these 
arrangements have been perfected, I am confident that the 
goodwill on the part of the users can be made effective for 
closer arrangement in regard to present and future require- 
ments. It seems to me, therefore, that progress lies along that 
direction. May I also suggest that the statistical work of the 
committee be transferred to the Board of Trade, and that it 
be fully authorised to furnish the most complete and fullest 
information in regard to the importation and manufacture of 
all the dyestuffs used in this country on similar lines to the 
Census of Production issued by the U.S. Tariff Commission. 
If that were done, then I believe definite progress might be 
made, but it seems to me truly impossible for the situation to 
be properly visualised owing to the lack of accurate statistics 
and information. 


Progress of the Dyestuffs Industry 


Notwithstanding some complaints by users, particularly in 
regard to the prices of colours, I have no hesitation in stating 
that the British dyemaking industry continues to make steady 
progress. When it is borne in mind that in 1913 Great Britain 
produced only about 5,000 tons of aniline dyes, which was 
equivalent to 3 per cent. of the world’s production, whereas in 
1927 the production amounted to 17,657 tons, which is about 
10 per cent. of the present world production, and that Great 
Britain is now taking its place amongst the leading manufac- 
turers of fast dyestuffs and colours for artificial silk, it will be 
realised that amazing progress has been made; in fact, so 
great that I doubt whether it has been excelled during the past 
decade by any other industry in this country. One has only 
to study the history of industrial progress in Germany during 
the past fifty years to realise what an enormous influence the 
synthetic dyestuff industry has had in its development, and 
there is no doubt that this can be traced to the influence of 
the chemical and engineering experience accumulated in the 
manufacture of dyestuffs. 

To cite one important instance to corroborate my point, let 
me refer to nitric acid, a chemical used to a very large extent 
in the dyestuffs industry. For a long time the only source of 
nitric acid was from Chilian saltpetre. It has been known from 
the experiments of Cavendish that nitric oxides could be 
formed by the electric arc, and a process based on this observa- 
tion was first installed in Norway, but the German dyestuffs 
industry was soon associated with this development. This 
naturally directed attention to alternative methods of pro- 
ducing nitric acid from the nitrogen of the air. One of the 
routes explored and pursued was the combination of nitrogen 
and hydrogen to form ammonia, followed by the subsequent 
oxidation of ammonia to nitric acid, and this was energetically 
developed and is now worked on an enormous scale in many 
countries. Probably all the nitric acid used by the German 
dyestuffs factories is made from ammonia which has been 
prepared from the nitrogen of the air, and it is reassuring to 
industrialists to know that this country is not lagging behind 
in similar developments. I am referring, of course, to that 
wonderful plant which the Imperial Chemical Industries have 
established at Billingham. I make bold to suggest that if 
this country is to retain its industrial supremacy and to keep 
in the forefront of progress in the industrial world, particu- 
larly on the engineering and chemical sides, it is absolutely 
essential that the dyestuffs manufacturing industry should be 
maintained on an adequate scale in this country, as I believe 
we are on the eve of striking chemical developments which 
will have far-reaching effects in many of the chemical products 
necessary for the whole industrial world. 





Need for Closer Cc«operation 

How can still greater progress be made in the production 
of dyestuffs in this country ? I venture to suggest that the 
time has arrived for a closer merging together of the British 
dyestuff manufacturing interests. It seems to me that there 
is far too much overlapping, and that if the industry were 
‘ rationalised,’ greater progress could be made in the stan- 
dardisation of dyes and in the introduction of new colours 
That, of course, was one of the objects of the Development 
Committee, but, unfortunately, experience has shown that 
definite progress in that direction cannot be made by this 
committee. 

I am glad to see that the question of co-ordinating manu- 
facturing policy and of keeping abreast of modern develop- 
ments are matters which are having the serious consideration 
of Imperial Chemical Industries, and the references to this 
matter by Sir Harry McGowan at a recent meeting of the 
shareholders of that company are reassuring. The policy of 
that company in collaborating with their large customers in 
order to obtain prior knowledge of their respective require- 
ments is of prime importance, and should be the means of 
eliminating the peaks of supply and demand so often expe- 
rienced in the past, due to lack of information and to the ab- 
sence of co-ordination of kindred interests. 

It must be uneconomical to the dyestuffs manufacturers to 
have to produce the many hundreds of different types of 
dyewares, and that is a matter which calls for serious considera- 
tion, and I would, therefore, appeal to users to assist the 
makers as far as possible in this direction by reducing the 
types of colours they use. To my mind this matter can only 
be efficiently tackled when the principal dyeware manufac- 
turers in this country are co-ordinated under one control on 
similar lines to that great concern, the Interessen Gemein- 
schaft of Germany. This will avoid waste energy in research 
and manufacturing, and tend to the producton of essential 
dyestuffs on an efficient cost basis. 

Colour Users and Cost 

The progress in the British dyemaking industry has not been 
made without considerable cost to the colour using industries, 
and I am glad to see that Sir Harry McGowan recognised this 
in his recent public announcement. It is quite true that 
consumers contend that they must be assured of the best 
quality and range of dyestuffs, that they must have access 
to all sources of supply, and that they must not pay prices 
higher than their competitors in the world markets; and 
these claims are not unreasonable when it is borne in mind that 
the colour using industries, particularly the textile trade, which 
is by far our leading export business, have to maintain their 
world supremacy in the face of keen competition. During 
the seven and a half years’ duration of the Dyestuffs Act colour 
users in this country have acted in a generous spiritito the 
British dyeware manufacturers, and have afforded them pro- 
tection of a tangible type in paying prices considerably above 
the world’s level. This, however, they cannot always be 
expected to continue to do. When the colour users of this 
country gave their assent to the Dyestuffs Act, they were 
definitely assured by the Government that the onerous burden 
placed upon them by the Act would continue for a period of 
only ten years. The Act is very definite on this point; in 
fact, the phraseology of section V, sub-section 1, is as follows : 

“The provisions of this Act shall continue in force for a 
period of ten years from the commencement thereof, and no 
longer.”’ 

A week or two ago, in reply to a question in the House of 
Commons, Sir Philip Cunliffe-Lister said he ‘‘ could hold out 
no hope of repealing the Dyestuffs Act, which had been a 
signalsuccess.’’ Those of us who know most about the working 
of this Act are well aware that any success it has obtained 
is owing to the goodwill and mutual accommodation shown 
by the three parties concerned in its successful functioning— 
The Board of Trade, the dye makers and the dye users, and 
I am sure the President of the Board of Trade will agree with 
me in this statement. I do know the efforts of the colour 
users have been towards establishing a virile industry in 
Great Britain. I cannot see that colour users of this country, 
in fairness, can be called upon to acquiesce in an extension 
of a Prohibition Act for the fostering of the dye making 
industry ; their acquiescence in this Act has already cost them 
millions of pounds above the general level of wholesale prices 
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ruling in this country and abroad. It is, therefore, imperative 
that the utmost use should be made of the unexpired period 
of the Act by the British makers to fit themselves to be in 
a position to meet world competition, and from what I know 
of the able and energetic leaders of that industry, I feel 
confident that they will be able to meet the situation when 
it arises. It seems to me, however, that as time is limited, 
it is opportune for the two interested parties, the dye makers 
and the users, to get together in a round table conference with 
a view of coming to an agreement as to the best method of 
meeting the situation. It does not seem likely to me that the 
Government will take any steps in this matter without a 
recommendation from both the makers and the users, simi- 
larly as they did when the users acquiesced in the placing of 
the Dyestuffs Act on the Statute Book. For consideration 
at such a conference, it might be useful if the Dyestuffs 
Industry Development Committee would review compre- 
hensively the operation of the Dyestuffs Act since its initia- 
tion and give a report as to the progress made and their con- 
clusions. 

I should feel more confident about the future of the dye- 
making industry in this country if there was a closer amalgama- 
tion between the producers, and a definite step has already 
been made in that direction by the Imperial Chemical Industries 
amalgamation of the heavy and fine chemical sections of the 
industry embracing two of the leading dyestuff producers. 
The next step, therefore, seems to me to lie on the lines I have 
suggested in the linking together by mutual arrangement of 
the other leading British dyeware manufacturers. 


Prices of Dyewares 

I hope I shall be forgiven for raising this perennial question 
of the prices of dyewares, but the matter is of such vital 
importance to us as colour users that that must be my reason 
for again stressing the need for the closest revision of the cost 
of production in order to bring prices down to a level more 
comparable with the general level of prices in the world’s 
markets. 

As you are aware, the two-times factor in operation by the 
Licensing Committee in the consideration of applications for 
licences on price grounds, by a strange coincidence, has a 
distinct bearing upon the general level of prices of British 
manufactured dyestuffs. It may be taken for granted that 
the general level of prices of dyestuffs in this country is about 
two-times pre-war as against the Board of Trade Wholesale 
Commodities Index Figure of 140. Coal is being sold at 
approximately 20 per cent. above pre-war; pig iron at pre- 
war price; steel at 15 per cent. above pre-wer, and dyestuffs 
100 per cent. above. There is therefore, considerable scope 
for a downward trend in the prices of colour. Progressive 
reductions have been made and we are not ungrateful for the 
efforts of the British makers in that direction ; and I believe 
I am right in stating that since the establishment of a closer 
amalgamation of the chemical interests, the disparity between 
the general level of prices and colour prices has been decidedly 
narrowed, and this is undoubtedly a reflection of more 
economical production. I am sure that I am voicing the 
sentiments of the users in this country when I say that they are 
quite prepared to continue to give preference to the British 
makers and to assist them for the present by paying a slightly 
higher price, but that preference must not be exaggereted. 
The textile trade of this country, as I have already men- 
tioned, is subjected to the severest competition in the world’s 
markets and every item in the cost of production must be 
carefully scrutinised if the export trade is to be brought back 
to its pre-war level. 

From authoritative information furnished to me, I can 
assure you that in certain types of colour this country is 
paying a much higher price than its foreign competitors. My 
remarks apply particularly to the newer types of fast colours. 
The whole trend to-day is for the use of these better types of 
colours and it may be interesting to the general public to 
learn that tinctorially these colours cost from seven to eight 
times more than the ordinary types. Owing to the high pre- 
war prices, @ two-times factor operates very harshly and I 
would ask the British makers to take a bold step in this 
particular series and reduce the prices drastically in order to 
encourage a more extended use and to meet the prices ruling 
in foreign countries. 

The following summary of the importations of finished coal 





tar dyestuffs, exclusive of alizarine and synthetic indigo, taken 
from the Board of Trade returns, may be interesting :— 
Per cent. 


Pence Increase 
Year Per lb. over 1913. Tons* Value* 
f 

1913 1 ae 15,394 1,592,055 
1920 79°2 LF AF 10,397 7»552,799 
1921 06-7 470 2,985 1,539,406 
1922 65°5 402 2,880 1,326,174 
1923 49°5 320 2,505 1,004,482 
1924 58°25 398 3,557 1,339,729 
1925 42°99 2607 I,QdI 640,903 
1926 47°94 310 1,892 $76,529 
1927 52°23 340 2,051 1,021,959 


*These figures include alizarine and indigo. 

It will be observed that the average price per lb. in 1927 
shows an increase in comparison with the two previous years. 
This is undoubtedly due to the fact that this country is 
importing a better type of colour than was formerly the case 
and is not due to any increase in prices. As a matter of fact, 
as is well known, during the past twelve months, prices have 
fallen slightly. There is a world-wide trend towards the use 
of fast dyes and higher-priced speciality colours, and this table 
is undoubtedly a definite confirmation of that trend. 

Whilst colour users are appreciative of the quality of the 
productions and service which the British dyemakers give 
to-day, I think it also only just that I should make special 
mention of the excellent technical assistance and service 
afforded by that great amalgamation of German dye-producing 
firms, the Interessen Gemeinschaft. Notwithstanding the 
disadvantages under which they operate owing to the Dye- 
stuffs (Import Regulation) Act, the service they have given us 
has been excellent, not only in actual deliveries of colour, but 
in placing at our disposal the benefit of their extensive technical 
research. They have not competed unfairly with the British 
makers, nor in my opinion, have they exploited the situation 
with their colours. They have also been of considerable 
assistance to the textile trade with their many specialities. 
We are also appreciative of the excellent services rendered by 
the Swiss manufacturers. 

Export of Dyes 

The world capacity to produce dyes is much greater than 
the off-take and there is no doubt that this surplus production 
has tended to create very severe competition in foreign markets. 
Germany is still the leading exporting country, although her 
export trade has greatly declined since pre-war. According 
to the latest figures I have seen, Germany is exporting about 
one-third of the weight she did in 1913 at about go per cent. 
of the pre-war value. Her exports are greater than all the 
other countries put together. 

It is gratifying to record an increase in the exports of dye- 
stuffs from this country. The following figures furnished by 
the Board of Trade show the position :— 


Year Weight Value 
Cwts. £ 
1913 te 48,073 oe 177,246 
1924 ee 104,390 oe 923,933 
1925 ee 104,101 “« 547,039 
1926 ae 75,727 oh 614,112 
1927 oe 77,933 oe 658,404 


There is a very marked increase compared with pre-war 
but there is yet room for much improvement. Switzerland, 
without the coal tar resources of this country, is second to 
Germany in the export of dyestuffs, exporting at least twice 
as much as Great Britain. It will thus be seen that this 
country is a long way behind these two producing countries 
in obtaining an adequate share of the world’s markets for 
dyestuffs and we shall not have production in this country on 
an adequate and economic scale until our exports are very 
greatly increased. 

Research Council 

For several years now, I have urged still closer co-operation 
between universities and industry, particularly the chemical 
industries, and it is specially gratifying to me that under the 
zegis of Imperial Chemical Industries there has been established 
a powerful and representative Research Council for determin- 
ing the lines of general industrial research. This great forward 
step on the part of the chemical industry is one which might 
be followed by other industries. 
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Basic Intermediates for Dyestuffs : No. XX—-Carbazole and 
Its Derivatives 
By “ Consultant” 


CARBAZOLE has not by any means achieved the universal 
importance which is associated with anthracene, the com- 
pound with which carbazole is associated in coal-tar ; there 


are, however, a number of dyestuffs—notably Carbazole 
Blue and the Hydrone Blues—which are essentially derivatives 
of carbazole (123) and as such their preparation depends on an 
adequate supply of this heterocyclic amine. Although, at 
the present moment, sufficient carbazole is obtainable by the 
normal working up of crude anthracene, it is obvious that any 
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(123) (124) (125) 
large change-over to low-temperature carbonisation would 
effectually diminish this source of supply, and that the dye- 


stuffs industry would then have to look to synthetic methods 
for the preparation of carbazole. 

The simplest synthetic method for the synthesis of carbazole, 
namely, the passage of o-aminodipheny! (124) through a series 
of red-hot tubes, not readily lend itself to large-scale 
production on account of the difficulty of obtaining the raw 
material. The obvious alternative pyrogenic method of 
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preparation, that of heating diphenylamine (125) in a similar 
way, is the process which is most successful on a large scale. 
The diphenylamine is heated in an iron vessel A (Fig. 1), 
to the lid of which a number of quartz tubes are attached 
The lower sections of these tubes are electrically heated to 
bright redness, the upper sections are surrounded by an alloy 
of lead (7,parts) and tin (3 parts), which is just kept melted by 
electrical heating. The progress of the reaction is com- 
paratively simple, the vapour of the boiling dipHhenylamine 
passing upwards through the quartz tubes in which the 
pyrogenic decomposition takes place and the excess of dipheny- 
lamine and its decomposition being condensed and returned 
to the main vessel. 


Extracting Carbazole from Crude Anthracene 
The bulk of the carbazole used at the present time is prepared 
from crude anthracene, which contains approximately : 


Per Cent. 


PMR 5 in cr Sign Wie in 40-45 
Phenanthrene .....<.... 606% 20-25 
SRRERMIONE 6.5 c's hen wins os ae wee 20-25 
Other Compounds .......... 5-10 


There are two main processes of purification, one through the 
formation of nitrosocarbazole, and the other through the 
potassium derivative of carbazole, which is formed by the 
replacement of the hydrogen of the imino group by potassium. 

In the first method the crude anthracene (2 cwt.), after hot 


pressing and centrifuging, is stirred mechanically with light 
oil (6 cwt.) and sodium nitrite (30 lb.) dissolved in water 
(5 gall.) is added. Stirring is continued until an emulsion has 


been obtained, at which point 16 per cent. sulphuric acid is 
run in at such a rate that practically no nitrous fumes escape. 
Sufficient acid is used to decompose the sodium nitrite com- 
pletely. Nitrosocarbazole (126) dissolves in the 
liquid, which is filtered off and warmed with acid, a process 
resulting in the formation of carbazole. This latter may be 
purified by sublimation, and is then approximately 98-99 per 


cent. pure. /\ (Y 
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(126) 
There are two noteworthy variations of the potassium- 
carbazole process. In the simpler method the crude anthra- 


cene is heated with an equal weight of 80 per cent. caustic 
potash solution and five times its weight of coal-tar naphtha at 
120° for about five hours. The naphtha solution (which 
contains the anthracene and phenanthrene) is drawn off, and 
the residual solid potassium carbazole is decomposed with 
dilute acid. The filtered and dried carbazole is recrystallised 
from toluene or sublimed. In the second process, the crude 
anthracene is given a wash with hot cresol to remove im- 
purities, and is then treated with petroleum ether to remove 
any remaining cresol. On extracting with crude pyridine, all 
the carbazole and some of the anthracene dissolve. The 
pyridine extract is heated with solid caustic potash in an 
autoclave at 220-240° C. for about an hour, after which the solid 
potassium carbazole is removed and treated as previcusly 
described. 
Properties of Carbazole 
Carbazole is a white crystalline substance, of m.p. 238 ° ¢ 

and b.p. 351° C., and it occurs in glistening leaflets which are 
but sparingly soluble in the majority of solvents. Carbazole 
itself is the direct intermediate for the preparation of two 
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dyestuffs. The first of these, Carbazole Blue, is obtained by 
melting together carbazole and oxalic acid, and is, in reality, 
tricarbazyl carbinol. It gives a very pure blue from the 
hydrosulphite vat. The second dye—which is Hydrone Blue 
R—is obtained by the condensation of carbazole with nitro- 
phenol and has, presumably, the constitution 127. The ethyl 
derivative, 128, is also produced by the indophenol con- 
densation, but ethyl carbazole is the starting material. This 
latter dyestuff is known as Hydrone Blue G. In addition, it 
is possible to condense carbazole with various aldehydes in the 
presence of strong sulphuric acid in order to obtain coloured 
substances, but so far none of these have risen to the ranks 
of the more important dyestuffs. The two best known of such 
compounds are the condensation products of carbazole with 
formaldehyde, a deep green substance, and that from salicyl- 
aldehyde, an intense blue. There are two intermediates 
derived from carbazole which merit discussion. The first is 


HSO,/ » “'SO,H 





ee 


(129) (130) 
3: 6-diaminocarbazole, 129, which is a valuable substance of 
the benzidine type, and can be tetrazotised and coupled with 


various end components, as for example in Carbazole Yellow. 

Its method of preparation is as follows. Carbazole (28 Ib.) 
is dissolved in strong sulphuric acid (1} cwt.), and rapidly 
stirred and cooled to o° C., while a mixture of nitrating acids 
($ cwt. of 98 per cent. sulphuric acid, 42 lb. of nitric acid) is 
very slowly run in. Owing to the presence of much strong 
sulphuric acid the NH group acts virtually as a meta directing 
group, and the two nitro groups enter the ‘‘ 3’”’ and “6” 
positions. Stirring is continued for an hour after all the acid“ 
has been added, and then the reaction mixture is poured on to 
ice and the dinitrocarbazole which separates is washed free 
from acid. It is best reduced to the diamino derivative by the 
use of hydrosulphite and alkali. The 3 : 6-diaminocarbazole 
is best obtained through the hydrochloric acid salt, which is 
moderately soluble. 3 : 6-Diaminocarbazole is a whitish semi- 
crystalline powder, melting above 300° C. 

The second type of intermediate referred to above is the 
amino disulphonic acid, 130, which may be obtained by first 
sulphonating carbazole to obtain the disulphonic acid and then 
nitrating and reducing as with the corresponding naphthy- 
lamine sulphonic acids. The details of the process resemble 
very closely those described under naphthylamine sulphonic 
acids, and need to be repeated here. The value of these amino- 
carbazole sulphonic acids lies in their ability to condense with 
tetraalkyldiaminodiphenyl carbinols with the formation of 
deep green dyes. 





Dyes and Their Application : 


Recent Technical Progress 


By L. J. Hooley 


In the following, some of the latest developments in what are 
nowadays the less important series will be given. These 
belong principally to the basic dyes, including some acid and 
azo dyes derived from these by sulphonation or coupling. 
The points of interest in these will be found to lie in their 
complex structure, in the use of new intermediates, or in im- 
provements in fastness or dyeing properties. 
Basic Dyes 

Geigy have prepared a series of green to blue acid dyestuffs, 
phenonaphthosafranines containing sulphonic acid groups, by 
condensing isorosindulines with unsymmetrical N-alkyl-p- 
phenylenediamines. The sulphonic acid groups may be present 
both in the isorosinduline and p-phenylenediamine residues 
before condensation, which is done in alcoholic solution. A 
great variety of substituted derivatives may be used in the 
synthesis, and sulphonation may also be carried out after 
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condensation as in the product shown above. The rosinduline 
and p-phenylene diamine constituents in the finished dye 
molecule are indicated by the dotted line. (B.P. 265,986, 
282,805, 284,614-5, 285,486.) 

Kehrmann has described the production of new azine 
colouring matters such as that shown. (H.C.A. 1927, 53.) 
By diazotising dialkyl phenosafranines and coupling with 
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cresols, especially alkyl amino cresols, good black copying 
colours are obtained. (I.G.F.A.-G. B.P. 282,804 and 283,777.) 


Application of Basic Colours 

Phenols have been used in various forms in connection with 
the production of mordants for the fixing of basic colours. 
These forms, including the sulphurised phenols, which can be 
used as the alkali salts, as well as the recently discovered form 
of colloidal solutions of free phenols. Oxidation products 
obtained from phenols and having higher molecular weight 
than the original phenols may also be used for fixing basic 
dyes instead of tannin (I.G.F.A.-G., G.P. 432,113) both for 
the purposes of dyeing fabric or forming pigments. 

In the production of pigments, basic dyes are precipitated 
with a solution of sodium silicate on to a suitable substratum 
such as barium suiphate or lithopone. (Dan. P. 34,077.) 
Some interesting data in connection with the efficacy of silica 
and silicates in the fixing of basic colours is also given by 
Michels (Giomm. Chim. Ind. Appln. 1927, 580). In all cases 
the state of subdivision or colloidal condition seems to be the 
determining factor, fuller’s earth being more eftective than 
any other natural silicate. 

Where basic dyes are absorbed by acetyl silk the absorption 
is due to impurities acting as mordants. 


Triphenyl Methane Dyes 
Some complex constituents for the formation of triphenyl 
methane dyes have been used in recent dyes of this type. 
For example, a diaryl ethylene diamine such as the one 
NH..CH2.CH2.NH,z N = (CH;.CH,OH) 
ee * ee 
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shown, is made the basis of a triphenyl methane dye, being 
condensed with a tetra ethyl diamino benzophenone by the 
agency of phosphoryl! chloride, products containing either one 
or two triphenyl methane nuclei can be obtained according to 
the quantity of the benzophenone used. (I.G.F.A.-G., 
U.S.P. 1,629,884.) The products give fast violets. 

A 4-alkoxy diphenylamine may be used to take the place of 
one phenyl group in a triaryl methane, with enhanced light 
fastness. In an example the 4-methoxy derivative is con- 
densed with tetramethyldiamino benzophenone and then sul- 
phonated to give 2 product dyeing in clear blue tints from a 
weakly acid bath (I.G.F.A.-G., B.P. 275,609). 

Hydroxy alkylated arylamines such as dihydroxy-diethyl 
aniline are used in G.P. 436,830 to obtain level dyeing soluble 
acid dyes, free from the defect of bronzing. 

New mordant dyes can be obtained from diphenyl methane 
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dyes, in which there is an amino group in one phenyl! nucleus 
and an o-hydroxy carboxylic acid grouping in the other, by 
coupling with naphthol sulphonic acids, these dyes being 
suitable for chrome printing on cotton. 

Nitro Dyes : 

Except for a few examples which have been synthesised for 
acetyl silk, new examples of dyes of the nitro class are now 
rare. By condensing nitro derivatives of benzene and naph- 
thalene containing reactive chlorine atoms and also sulphonic 
acids with diamino diphenyl or similar derivatives such as 
benzidine, dyes which may be used for obtaining greenish 
yellow to brownish red tints may be obtained. Thus from 
2-4’-diamino diphenyl and 1-chlor 2-6-dinitro benzene-4- 


sulphonic acid a body of the constitution shown results 
(1.G.F.A.-G. 285,504). 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 


TRADE seems to have been under the influence of the weather 
during June, and on the whole business in dyestuffs has been 
somewhat depressed. Fortunately, the dyers’ strike never 
reached large dimensions. It is interesting to note that the 
institution of piece work in place of time work by one of the 
leading dyers many years ago brought about a strike—a direct 
contrast with the present position of the remaining time 
workers striking to be put on piece work. 

As an example of the effect of a change in one industry upon 
another, the paper makers are experiencing really serious 
difficulties in the bleaching of cotton rags, owing to the rapidly 
increasing use of the fast vat colours in washing and light-fast 
fabrics. It is unlikely, of course, that the lack of means to 
deal with the situation will continue long, once the problem 
is recognised as one that has to be solved. 

There are indications that dyestuff consumers are again 
becoming dissatisfied with the factor governing the prices of 
British made dyestuffs, and this in spite of the fact that a 20 
per cent. reduction has been made in the last twelve months. 
There is little doubt that dyers are experiencing severe conti- 
nental competition, but on the other hand dyers and finishers 
have prospered during the last few years, and it would seem on 
the face of it that the facts scarcely warrant a further early 
contribution from the less prosperous dyestuff manufacturer. 

The cotton trade shows little change, and the question of 
organised short time is once more being balloted on by the 
spinners in the American section. 

There is considerably less activity in the artificial silk- 
cotton mixture fabrics, this being the first serious check which 
this very promising development has experienced, and one 
which is probably only temporary. One notes the planned 
extension, costing a million and a half, to the British Celanese 
works, and the expansion by Courtaulds is so continuous a 
procedure that it no longer excites comment. Evidently no 
doubt exists that the saturation point is still a long way off, and 
equally, evidently, the British makers are maintaining their 
position in the share of the increasing business. 


Yorkshire : 

JUNE was not a good month, neither for weather nor for 
trade, and it is said that the dyers’ labour troubles are not to 
any appreciable extent responsible nor could the unreasonable 
weather have much immediate and visible effect on the con- 
sumption of dyestuffs for textiles. It is true that there were 
dyehouses in Bradford and Huddersfield district closed for 
three weeks and that in the event of continuous work more 
dyestuff must have been consumed, but it is argued that 
apart from consideration of the dispute there was scarcely 
sufficient work in June to keep the dyehouses running even 
on short time. It is not known to what to attribute the 
falling off. By some, the general trade depression in some of 
the British large industrial areas is held responsible. The 
corresponding month of last year was not a particularly bright 
one, but it was much superior to the June of this. 

A note of optimism for the future, prompted probably by 
the receipt of a moderate number of orders, has prevailed 
among some of the Huddersfield worsted manufacturers. 
Fancy but quiet designs predominate, but plain cloths are 
in very good demand, comparatively speaking. In spite of 


the dispute it was felt that trade was improving. The woollen 
trade has been, and is, going through a very thin period, still 
regarded by some, as was said in this column last month, as 
bad as at any time since the slump that quickly followed the 
war. It is perhaps this state of affairs which gives rise to 
persistent rumours that the leading manufacturers, upwards 
of 30, contemplate a scrapping of plant and figuratively 
speaking, putting the rest under one administrative roof. 

There has been nearly a 50 per cent. increase in the number 
of unemployed and short-time workers within the last month. 
A number of mills are working not more than two days a 
week. In the Heavy Woollen district the idea is gaining 
ground that the low class goods trade has left the district for 
all time. There was a time when Dewsbury was the centre 
to which rags from all countries were sent. A number of 
countries are now dealing with rags and manufacturing them 
into cloth. 

Fashion, too, has had an adverse effect. Women wore 
cloth much of which was made in the Dewsbury district. 
Now they wear silk and artificial silk—only a very small 
industry as yet in that area. It is obvious that the use of 
smaller quantities of material in the make-up of women’s 
clothes constitutes the more potent factor of change under 
the heading of ‘‘ Fashion.’’ 

The registers at the employment exchanges are receiving 
increased numbers of names and in Ossett, out of slightly 
over 4,000 insured workers, nearly 2,700 are either totally 
unemployed or working short time. A permanent settlement 
of the troubles in China would doubtless lead to better con- 
ditions not only in the Heavy Woollen district, but in Bradford 
also. Canada still leads the way in orders from overseas. 


Scotland 

BusINnEss during June was fairly satisfactory in Scotland, 
many firms having more orders to fulfil than for some time 
previously. This, of course, was partly due to the desire to get 
orders finished before the holidays, where possible. Also, 
as a result of the uncertainty engendered by the dyers’ dis- 
pute, there has been a tendency on the part of manufacturers 
to put in their orders early in order to make sure of them. 
Very little disturbance, however, has been caused in Scotland, 
and it appears now that little will be. The woollen trade 
in the south of Scotland is still in a satisfactory position ; 
the majority of manufacturers, especially those engaged in the 
highest classes of goods, are well occupied with next season’s 
orders. In the tweed trade, cheviots are the most satis- 
factory feature. Wool dyers and spinners have both a fair 
amount of work in hand. 

Developments in artificial silk in Scotland are taking place 
rapidly. The conversion of the mills at Jedburgh of the North 
British Artificial Silk Co. is well in hand, and additional land 
has been acquired near the original site. During the month 
there was, of course, the floating of Scottish Amalgamated 
Silks, Ltd., with a capital of two million, and which absorbed 
Scottish Artificial Silk, Ltd. The presence on the board of 
G. S. Coats and S. V. Coats was responsible for some rumours 
that the well-known firm of this name were interested in the 
undertaking ; but this was denied. 

In the chemical market the demand is moderate and prices 
are remaining fairly steady, while in dyestuffs also there is 
practically no change to report. 
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Dr. Armstrong’s Resignation 

THE event of the month has been the resignation of Dr. 
E. F. Armstrong as director of the British Dyestuffs 
Corporation. Very little has been said about it, because 
such matters do not profitably lend themselves to dis- 
cussion. Dr. Armstrong’s term of office has covered three 
vears, and in that time even the merest outsider can see an 
enormous change in the situation. The Corporation for 
1 long time seemed to be in a very anxious positon, and 
many onlookers were anxious about it too, for it represents 
the basis of the British dyestuffs industry. The research 
organisation has obviously improved, and the chemical 
staff have enjoyed a period of stability and comfort. As 
the announcements of new colours from time to time 
have shown, the range of production has extended, and the 
quality of British dvestuffs is no longer a matter of doubt. 
A certain amount of works concentration has taken place, 
and now that the Corporation is merged in Imperial 
Chemical Industries its future, with that of the industry 
generally, may be regarded as assured. 

It will be a satisfaction to know that Dr. Armstrong still 
retains a consultative connection with Imperial Chemical 
Industries. His work in the field of chemical research has 
already brought him high recognition, and his combined 
knowledge of science and industry far exceeds the usual 
standard. The dyestuff industry, considered solely from 
the commercial side, may seem comparatively small, but 
as a school of organic chemistry, essential to the main- 
tenance of an adequate staff of research chemists, it is of 
national importance, and everyone concerned in the future 
of British chemistry will desire to see its standing in this 
respect maintained. Fortunately, in the case of Imperial 
Chemical Industries, there is no need to emphasise the 
importance of research. Lord Melchett has done, perhaps, 
more than any single authority to press the claims of re- 
search on British industrialists, and what he commends 
to others there is no danger of his ignoring in the great 
concern he has brought into existence. 
Safeguarding Policy 

As one of our market correspondents points out, the 
prospective expiration of the Dyestuffs (Imports Regu- 
lation) Act of 1920, which was passed for ten years and 
‘no longer,’ raises an issue of great practical interest to all 
concerned in the industry. -Ten years may have seemed a 
considerable period for a guarantee when the Act was 
passed, and the assumption, clearly expressed in its terms, 
was that it would suffice for the establishment of a national 
industry. But looking back at the position then and 
comparing it with the changed situation to-day, can any- 
one seriously suggest that the progress made has not far 
exceeded the highest expectations ? To an extent almost 
incredible when the Act was passed, the British industry is 
meeting the colour needs of this country. There is still 
a margin of colours for which we have to depend on out- 
siders, mainly Germany and Switzerland, which are able 
to produce them as part of their older and more complete 
organisation. The range of British colours, however, 
continues to expand, and the industry step by step is 
approaching a complete service. 

When the time comes for deciding whether the Dyestuffs 
Act must end or still go on, possibly with modifications, 


the decision will be determined by practical common 
sense and not by the strict letter of the terms of eight years 
ago. That is why the consultation suggested by Mr. 
Sutcliffe Smith seems to us so necessary among the interests 
immediately concerned. If these come to a definite under- 
standing as to what is fair and desirable in the interests of 
the colour industry as a whole, their recommendations 
will carry weight with any Government that may be in 
power and also with the public. It appears important, 
however, that the necessary deliberations should not be 
delayed too long, but that agreement should be reached in 
good time to be laid before the public. 


Dyestuff Licences for July 

THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during July, has been furnished to the Board 
of Trade by the Dyestuffs Advisory Licensing Committee: 

The total number of applications received during the 
month was 703, of which 575 were from merchants or 
importers. To these should be added 18 cases outstanding 
on June 30, making a total for the month of 721. These 
were dealt with as follows :—Granted, 656 (of which 625 
were dealt with within 7 days of receipt); referred to 
British makers of similar products, 53 (of which 45 were 
dealt with within 7 days of receipt); outstanding on 
July 31, 12. Of the total of 721 applications received, 
673 or 93 per cent. were dealt with within 7 days of receipt. 


New B.D.C. Colour 


IMPERIAL CHEMICAL INDUSTRIES announce the issue of 
Monolite Rubine B.N. Paste, a further addition to the 
B.D.C. Monolite series and of particular interest to makers 
of printing inks on account of the dichroic character of the 
shades and the beautiful clean bluish undertones. Monolite 
Rubine B.N. Paste is a water-soluble product giving very 
pleasing results when precipitated-as a calcium lake with 
calcium chloride. The barium lakes are of interest in 
certain cases, but they do not possess the fastness to light 
or the beauty of undertone that distinguish the calcium 


lakes. 
The Dyestuff Maker's Point of View 


Mr. SUTCLIFFE SMITH’S pronouncement on the subject of 
the British Dyestuffs Industry, when making his recent 
address to the Colour Users’ Association, was not allowed 
to go unchallenged by a correspondent, who, in the local 
Press, put forward an opinion which he said would be 
shared by all who, while being ardent Free Traders, are 
nevertheless loyal enough to desire that the new British 
dyestuffs industry shall prosper, especially when it has an 
important bearing on national security in case of war. 

Certain colour users, he said, exercised efforts to secure 
the free import of German dyes into this country on the 
ground that in a short and economically difficult period of 
ten years or so the British manufacturers have not found 
it possible to supply their products at a rate similar to the 
foreigner. He points out that the President of the Colour 
Users’ Association omits to mention the fact that the 
British manufacturer has had to build up his industry in 
a time of heavy taxation, high cost of labour, and com- 
petition such as the German industry never had to face in 
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its history of forty years or more. Whilst several commodi- 
ties now being bought at a lower rate than dves were 
enumerated, no comparison of dyeing prices was made, 
and although dyestuff prices have fallen to the extent 
generally of about 50 per cent. in recent years, a certain 
dyeing concern has found reason actually to raise its prices 
instead of passing the reduction on to the deserving cloth 
manufacturer and buyer. An explanation is called for 
as to how it comes about that during a very difficult period, 
and despite the alleged high price of dyestuffs, at least one 
large dyeing syndicate has been able to make extremely 
high profits and pay large dividends on its large share 
capital. The correspondent suggests that if their dveing 
prices are not actually twice pre-war, they are twice what 
they should be, and even then they would be able to show 
a reasonably high profit. He thinks the colour users 
should reduce their own prices, and so inspire others to do 
the same, instead of singling out one new and struggling 
British industry beset on all sides by difficulties unknown 
in an\ other trade. 


A Well-Earned Tribute 


A PLEASANT and well-deserved compliment was paid to 
Scottish Dyes, Ltd., at the opening on Monday of an 
industrial exhibition organised in connection with Carlisle’s 
Civic Week. Sir Frederick Chance, head of the firm of 
Ferguson Brothers, who for a century have been leading 
manufacturers in the city, referring to Carlisle’s modern 
industrial development, said that a local firm—the well- 
known firm of Scottish Dyes, Ltd., founded by Mr. J. 
Morton—had so developed fast dyes since the war that 
they were now producing a full range of fast colours, 
formerly the monopoly of the German dve firms. Germans 
were now actually paying rovalties on certain dyes produced 
at these works. The world demand for better goods and 
specialities was steadily on the increase, and these must 
be catered for. Above all, they must see their firms were 
efficiently represented in overseas markets. 
International Dyers and Cleaners 

THE International Federation of Master Dyers and 
Cleaners, who have just paid their first official visit to 
England, appear to have had a very good time and to 
have been impressed by the various aspects of the British 
industry to which they were introduced. The majority of 
the 75 foreign guests came from France, but there were 
representatives also of Switzerland, Italy, Spain, and 
Belgium. At a dinner to which they were entertained at 
the Hotel Cecil, M. Ledeuil, president of the International 
Federation, in responding to the toast of the Federation, 
proposed by Mr. F. C. Carter, thanked the English Federa- 
tion for their hospitality, and said that they had been 
amazed at the size, modernity, and efficiency of British 
dyeing factories. Mr. F. J. Jackson proposed ‘ The 
Worshipful Company of Dyers,’ which, he said, dated 
from the guild which was founded in 1188. They employed 
in the industry nearly 30,000 workpeople, and it was a 
tribute to their citizenship that by their careful regulation 
of the industry they were in the unique position in this 
country of having no unemployment. The Prime Warden 
of the Company, Lieutenant-Colonel E. T. Lea, responded. 

M. du Holgouet, of the French Embassy in London, said 
his presence showed that the French Government took a 
special interest in the industry both from a national and 
international point of view. They in France were anxious 
to promote meetings between those working in the industry 
in both countries because only such personal contact could 
promote understanding and co-operation. On behalf of 


the French Government he had pleasure in awarding to 
Mr. F. C. Carter, vice-chairman of the National Federation 
and vice-president of the International Federation, the 
decoration of the Palmes Académiques for his services to 
M. Raine proposed the 


the industry in both countries. 


toast of the National Federation of Dyers and Cleaners, 
and the Chairman, responding, said that dyers all over 
the world were under a debt of gratitude to France, which 
was the first country to introduce and perfect the process 
of dry or spirit cleaning. 
American Dyestuff Imports Increasing 
ImpoRTs of synthetic dyestuffs through New York and 
other American ports for the first six months of this year 
show a substantial increase over the figures for the same 
period of 1927. The comparative figures of qualities and 
invoice value are given below : 


First StX MONTHS OF 1928, 

Invoice 

Lbs value. 

ee SE Re eS eee 415,150 $327,148 
REEMER Nise pains ws aon 478,407 391,351 
EP rare 378,191 316,133 
Eee eee we 033,515 505,152 
SR eee ee 382.233 295,900 
ON ee ey ee 411,062 309,007 
lotal six months .. 2,090,464 $2,145,410 

First Six MONTHS OF 1927. 
Invoice 
Lbs. value 

eS aN pa a aaa 196,020 $156,357 
PMS oii higeuia wes 312,277 202,304 
OO eer ae 404,714 352,414 
Oe ee ee ere 402,733 323,732 
MW 6 wisn dos coeewunc 349.470 205,752 
WES SS Sc eink distses Siem 318,450 253,054 
Total six months .. 1,984,320 $1,643,703 


Countries of Shipment 

GERMANY, which in 1927 already commanded more than 
half of the dyestuff imports into the United States, has 
increased its percentage of the total from 56°20 to 64:21. 
Switzerland's trade has slightly declined, but it still retains 
23°98 per cent. of the total. These two countries between 
them thus supply America with 88-19 per cent. of the 
synthetic dyes imported into the United States. Of the 
remainder, England supplies the small percentage of 2-26, 
as compared with 4°52 1n the first half of 1927. The figures 
for the various countries are given below :— 


Jan.-June, Jan.-June, 


1925. 1927. 
SORIANY «0200's 64°21 50°20 
Switzerland ...... 23°98 25°94 
ES co cenenaens I'7I 3°37 
ae 2°26 4°52 
LO a ee 2°96 5°43 
OS ee 2°29 2°54 
errr ree 1°93 1°88 
Netherlands ...... 0°66 Or12 


Although the American dyestuffs industry has developed 
rapidly in the years since the Armistice, the colour users, 
it will be seen, still find it necessary to import considerable 
qualities of foreign dyes. Of these, the largest quantities 
are represented by the following five colours :—Rhodamine 
6GDN, 6GH (single strength) 18,425 lbs., Hansa Yellow 
G (single strength) 16,980 lbs., Vat Brown G (single 
strength) 16,000 lbs., Anthra Yellow GC (single strength) 
11,445 lbs., Cibanone Orange R (single strength) 11,242 


lbs. 
Polish Dyes Cartel 


A REPORT from Warsaw states that the Polish dyestuff 
firms have agreed to the establishment of a cartel for the 
purpose of standardising products and fixing prices, with 
the special aim of combating German competition. In 
spite of their difficulties the Germans appear to be pretty 
active in their dyestuffs propaganda, and far from regarding 
it as comparatively unimportant, they still treat it as one 
of the most important branches of their chemical organi- 
sation. 











August II, 1928 


The Chemical Age 11 


(Dyestuffs Monthly Supplement) 





Alizarinesulphonic Acid Ester: A Water-Soluble Alizarine 
Preparation 
By E. Gebauer-Fulnegg and I. Eisner 


The importance of developing water-soluble derivatives of vat colours can hardly be over-estimated. In the following article, 
vecently published in ‘‘ Industrial and Engineering Chemistry,” an important investigation on this subject is discussed by 
two members of the staff of the laboratory of chemical technology of the University of Vienna, 


SINCE ‘very early times alizarine has been an important 
<lyestuff because of the brilliant red shades of extreme fast- 
ness which it produced on textile fibres. In recent years, 
however, there has been a constant decrease in the use of 
this valuable substance, not because of its displacement by 
better dyes, but because of the complex process of application 
which involves high costs, loss of time, and uncertainty re? 
garding the results. It seemed probable that these difficul- 
ties should be overcome and the process of dyeing simplified 
by altering its chief disadvantage, its insolubility in water. 

Durant and Huguenin (Swiss Patent No. 102,540, 1926) were 
among the first to develop on a practical scale a method of 
converting vat colours into water-soluble derivatives by 
esterifying the corresponding leuco compounds with dibasic 
acids. The products produced in this way are hydrolysed 
and reoxidised on the fibre. The commercial importance of 
this process is limited by a number of disadvantages both in 
the preparation of the esters and in their use, the most trouble- 
some operation being the control of the very sensitive leuco 
derivatives during esterification. It is for this reason that 
these derivatives of vat colours are expensive. German 
Patent Application No. 19,666—IV. 8m. mentions a sulphonic 
ester of alizarine. This type of compound has been touched 
upon already in a more general way in French Patent No 
557,066, It was the practical and theoretical interest in- 
herent in such an ester that led to the present investigation 

Preparation of Alizari Iph Acid Ester 

In attempting to produce a water-soluble alizarine deriva- 
tive it 1s not necessary to proceed to the esterification of the 
leuco compound as in the case of the vat colours. It is rather 
to be expected that at least one of the two hydroxy] groups 
will be capable of direct esterification. As reagent, chloro- 
sulphonic acid in the presence of dimethylaniline or pyridine 
was chosen because such mixtures seemed to be of general 
applicability for this type of esterification and have been used 
for various reactions —as, for example, with N-acetylindoxyl, 
from which Schwenk and Jolles (Biochem. Z., 68, 347, 1914; 
69, 467, 1915) prepared the corresponding sulphuric acid 
ester. The monoacid esters thus formed are strong acids of 
the type ROSO SH, capable of forming numerous salts. 

When this reaction was applied to alizarine, a mono-sul- 
phonic acid ester was formed, as expected, and it was found 
that this ester in the presence of strong alkali was divalent, 
giving salts of the type R-OX-OSO,X, while with the weaker 
bases, pyridine or dimethylaniline, only the hydrogen of the 
strongly acid group was replaced by the positive radical. 
The neutral salts formed with strong acids were decom- 
posed, even by acetic acid, to give monometallic salts cor- 
responding to those obtained from organic bases. All the salts 
of the ester undergo hydrolysis when treated with concentrated 
hydrochloric acid, and the sulphonic acid radical is completely 
removed, the reaction being quantitative. This characteristic 
reaction was employed as an analytical method in order to 
check the sulphur value obtained by the method of Carius. 
The esters are remarkably stable toward alkalies. 





Procedure ‘ 

Twenty grams of alizarine are thoroughly mixed with 30 
grams of dimethylaniline, and to this a mixture of 180 grams 
of dimethylaniline and 40 grams of chlorosulphonic acid, pre- 
pared by cooling with ice, is added. After standing two 
hours at 50° to 60° C., the reaction mass is made alkaline and 
the excess of dimethylaniline is removed by steam distillation. 
Then the uncombined alizarine is filtered off after acidifying 
with acetic acid. From this acid filtrate the monosodium salt 
of the alizarine monosulphonic acid ester can be salted out as 
golden yellow leaflets. If the filtrate is made alkaline, the di- 
sodium salt of the ester is precipitated with sodium chloride, 
and can be purified from sodium acetate by fractional cry- 
stallisation. Thus, 12 grams of the disodium salt are ob- 
tained. 


The unsatisfactory yield and the difficult fractional crystal- 
lisation of this method led to the following simple procedure : 
Ten grams of alizarine are dissolved in 40 grams of dry 
pyridine, and 20 grams of chlorosulphonic acid are added with 
careful cooling and good mechanical stirring. After standing 
one-half hour the reaction mass is treated with about 70 c.c. 
water and the insoluble vellow crystals are filtered off. They 
can be used directly for the padding process. When these 
crystals are heated in water for any length of time, they are 
hydrolysed and alizarine is precipitated. This salt was 
therefore crystallised for the analysis from water 727 vacuo. 
The mother liquor was also evaporated in a vacuum and then 
made alkaline. Thus, on neutralisation more of this ester 
was obtained. The total vield was 15 grams. The pyridine 
employed in the reaction can be recovered, 

Analysis of this material agrees well with the figures 
obtained for a monopyridine salt of an alizarine-monosul- 
phonic acid ester. 
o°1312 gram substance : 0°2743 gram CO, (0°0380 gram hydrogen) 
0°1274 gram substance : 0°2065 gram ( QO, (0'0371 gram hydrogen) 
0'0932 gram substance : 0°0545 gram BaSO, (method of Carius 
0'0854 gram substance : 00496 gram BaSO, (hydrolysis with 

coned. HCl) 
0° 1271 gram substance : 4 c’c. nitrogen (745°4 mm., 21 ¢ 

Ci9H,,0,NS. Caled. : C 57°12, H 3°28, S 8°03, N 3°51 per cent 

Found : C 57°02, H 3°24, S 803, N 3°60 per cent 
C 57°05, H 3°26, S 7°98 per cent. 

If the pyridine salt is treated with calcium or barium 
hydroxide or with the carbonates of the alkalies, the corres- 
ponding dimetal salts are obtained, which have also been 
analysed, 

Use of Salts for Dyeing and Padding 

Obviously any application of the salts of the alizarine-mono- 
sulphonic acid ester for dyeing processes would depend on a 
suitable method of hydrolysis. Such a method seemed to be 
available, because it was observed that the pyridine salt ot 
of the ester decomposed at about 100° C. In fact, it was 
found impossible to recrystallise this salt from boiling water 
without regenerating a considerable amount of alizarine. 
While this interesting property showed the pyridine salt to be 
probably too sensitive for dyeing operations, the alkali salts 
showed no tendency to decompose at temperatures requisite 
for dyeing or padding. Oxalic acid proved to be capable of 
hydrolising the alkali salts of the ester under conditions which 
would not damage the cotton fibre. Apparently the first 
reaction is the formation of the free ester acid which, being 
very unstable in the presence of water, decomposes at once 
into alizarine and sulphuric acid at higher temperatures. 

In applying these observations the first difficulty encountered 
in using the pyridine salt was its poor solubility in water 
This could be offset by the use of an excess of pyridine ; but 
even then, as was to be expected, the alizarine preparation 
decomposed in the boiling dye bath before it was fixed on the 
material, so that the colour utilisation was very poor. 

On the other hand, a padding process using material pre- 
pared in the usual way with calcium and aluminium salts was 
successful. The first experiments (a) with pyridine salt, 
without the addition of oxalic acid on material padded with 
calcium and aluminium salt, were not successful because the 
calcium and aluminium salts of the ester were formed in the 
ager before the ester had hydrolysed. These salts, once 
produced, would not decompose at the temperature of ageing 
without the action of an acid. Being a dull red, they impaired 
the brilliance of the shade obtained. Though they could be 
removed by a thorough washing of the material after padding, 
this method was obviously not economical, since a certain 
percentage of the alizarine was lost as the calcium and alu- 
minium salts of the ester removed. 

This difficulty was obviated by using a process (b) based on 
hydrolysis with oxalic acid which decomposes all the salts of 
the ester at higher temperatures, thus allowing the use of the 
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very readily soluble alkali salts of the ester. This process 
gives a brilliant red equal to the shades obtained by the old 
methods of dyeing Turkey Red with alizarine, yet the whole 
procedure does not take more than fifteen minutes. 

Procedure for Padding Process 

a) The material, previously treated in the usual manner 
with aluminium and calcium salts, was padded with 1 to 4 per 
cent. solution of the pyridine salt, which contained 2°5 per 
cent. of pyridine for each per cent. of dyestuff. The material 
was dried and a yellow-orange colour obtained. The alizarine 
red was developed by heating the material in a Mather-Platt 
apparatus for ten to fifteen minutes at 2 atmospheres pressure 
In order to obtain a brilliant and clear red, the material had 
to be washed very carefully with hot soapy water to remove 
the non-hydrolysed and _ insufficiently 
aluminium salts of the alizarine ester. 

b) The material, impregnated with calcium and aluminium 
salts in the usual way, was padded with a cold solution con- 
taining 3 to 5 per cent. of the sodium or potassium salt of the 
alizarinemonosulphonic acid ester and an equal amount ot 
oxalic acid. After drying, the material was treated in the 
Mather-Platt apparatus at 110° C. for ten to fifteen minutes 


with fairly dry steam. Brilliant and clear shades of alizarine 
red were obtained 


Action of Light on Dyed Colours 


Isolation of Products Formed 

IX a paper published by Miss Eva Hibbert in 1927, on the 
isolation and identification of the products of the action of 
light on Indigo dyed cotton, it was proved that Indigo faded 
with the formation of isatin, which is produced when Indigo 
is attacked with oxidising agents. The result was confirmed 
by Haller, Hackl and Frankfurt (Texti/ber, 1928, 9, 415), 
Hibbert’s priority being acknowledged. Further work on 
the subject is published by F. Scholefield, Eva Hibbert, and 
C.K. Patel in the Journal of the Society of Dyers and Colourists 
for August It is now shown that products analogous to 
isatin are produced by the fading of other indigoid colours 
dyed on cotton, and that in the case of each of the colours 
investigated oxidation is the cause of fading. 

Fading of Ciba Blue 2B 
o g. calico, which had been dyed with 5 per cent. com- 
mercial Ciba Blue 2B in a hydrosulphite vat, and each side 
successively exposed to sunlight in Manchester for 2} weeks 
under glass, was extracted three times with 
100 C.« hot water. 


fixed calcium and 





150, 100 and 
After concentrating the mixed aqueous 
extract, it was extracted three times with ether. On dis- 
tilling off the ether a brownish-red substance, melting at 
195 was obtained. This was quickly washed thrice 
with a few drops of ether. The substance remaining melted at 
210°-215° C. and weighed 0-014 g._ Its aqueous and alcoholic 
solutions became pink on the addition of alkali. It was found 
to contain halogen by the copper wire test, and appeared 
under the microscope in the form of prismatic 
isomorphous with isatin 

A sample of the same batch of Ciba Blue 2B was slowly 
oxidised with potassium permanganate in 10° Tw. sulphuric 
acid solution, and the oxidation product was extracted with 
ether. From 2 g. Ciba Blue 2B, 0'007 g. of a reddish brown 
substance, melting at 195° C., was obtained. It gave 
the halogen test and pink colour with alkali, and appeared to 
be identical with the substance obtained from the exposed 
cloth. The separation was complicated by two factors: First, 
it was necessary to use hot water in order to extract an 
appreciable quantity of fading product, thus introducing a 
smal] quantity of impurity from the decomposition of the 
cellulose. Secondly, and of greater account in the investiga- 
tion, was the fact that the commercial Ciba Blue 2B used 
contained lower and higher brominated Indigo products than 
tetrabromoindigo, its main constituent. In a further experi- 
ment, chemically pure Ciba Blue 2B (tetrabromoindigo) was 
dyed from a hydrosulphite vat and exposed to light for six 
weeks (four weeks on one side and two on the other) in Man- 
chester under glass. It faded to a decidedly greenish shade. 
By extracting with water and then treating the aqueous extract 
with ether as previously described, 0-19 g. of a brown solid, 
m.p. 237°-242° C., was obtained from 150 g. calico. This was 
further purified to constant melting point 247°-248° C. by 


205 ¢ 


needles, 


1Q0 


crystallising from 50 per cent. alcohol. The yield was 0-15 ¢ 
The m.p. of this substance was the same as that of pure 
dibromoisatin, and the m.p. of a mixture of the extracted 
product with pure dibromoisatin showed no alteration. 

Another piece of calico dyed with commercial Ciba Blue 2B 
and exposed to sunlight for about seven weeks, was extracted 
and 0-13 g. substance, m.p. 237°-242°C., was obtained. This 
was crystallised twice from 50 per cent. alcohol, and was tound 
to yield 0-11 g. of a substance melting at 247 
was the same as that of pure dibromoisatin. By extracting 
20 g. cotton dyed with commercial Ciba Blue 2B and exposed 
for 48 hours to ultra-violet light, impure dibromoisatin was 
obtained. The m.p. was in this case 232°-237° C., but the 
amount extracted was too small to carry the crystallisation 
further. 


248° C., which 


Fading of Methylindigo on Cotten 

A piece of cloth dyed from a hydrosulphite vat containing 
5 per cent. of Methylindigo on the weight of the cotton was 
exposed to light and extracted in a similar manner to that 
described for Ciba Blue 2B, and on distilling off the ether 
0°45 g. of a brown extract was obtained. This was washed 
with a few drops of ether, which removed a brown viscous 
substance. The residue was recrystallised from 50 per cent 
alcohol until it showed constant m.p. 265°—266° C., which is 
the m.p. of ‘o-methylisatin. From 17 g. cloth dyed with 
o-methylindigo and faded in ultra-violet light for 48 hours 
0-03 g. of a brown substance, m.p. 263°-2604° C., was obtained 
This gave a pink coloration with alkali and had the same 
crystalline form as o-methylisatin. 

In no case has any other product than the corresponding 
isatin been isolated, and in view of the small weights of material 
available for recrystallisation the yields may be considered 
satisfactory in each case. 

The isolation of the products of fading of indigoid colours 
on cotton fabrics having proved practicable, the authors are 
continuing the investigation with the object of the detection 
and isolation of the fading products of other types of colours 





The Spectrophotometer 
Notes on Its Industrial Applications 

\ BILLIOGRAPHY of recent work on absorption spectroscupy, 
selected by Dr. W. R. Brode, has been published by Adam 
Hilger, Ltd., 24, Rochester Place, London. It gives references 
to, and notes on recent papers on, the absorption spectrography 
of the visual, ultra-violet, and infra-red regions. Of special 
interest is the section dealing with the industrial uses of the 
spectrophctometer of the Hilger-Nutting type. It provides 
an accurate and rapid method of hydrogen ion concentration 
determination (Brode, J.4.C.S. 46, 581 [1924'), which can 
readily be applied to plant control work. In the dye industry 
it is particularly usefu! in the determination of concentration 
and purity, since the absorption spectrum of a dye gives a 
measure of its colour purity as well as its concentration. 
Standard curves of pure commercially important dyes have 
been prepared by the Dye Laboratory of the U.S. Bureau of 
Standards on a number of the most important dyes (Gibson 
et al., Sci. Papers of the Bur. Stds. 18 (1922); Appel, Gibson 
et al. ‘forthcoming paper Appel and Brode, Ind. and Eng. 
Chem. 16, 797 (1924. ; Appel, Brode and Welch, Ind. and Eng. 
Chem. 18, 627 [1926 Brode, Ind. and Eng. Chem. i8, 708 
1926|). In these papers data are given on the standard 
absorption curves for a number of dyes, methods for the 
spectrophotometric determination of the amount of dye 
present, detection of impurities, and in certain cases the 
quantitative estimation of the impurity present. 

Other commercial applications include the absorption 
spectra of concentrated sugar solutions to determine the cclour 
of sugar (Peters and Phelps, Bureau of Stds. Tech. Papers 
No. 338 [1027)); the study of coloured glasses, such as used 
in photographic filters, eye protection and the like (Gibson, 
]. Opt. Soc. America, 13, 267 {1926}; Bur. of Stds. Sci. Papers, 
18 [19221). Reflection spectra measurements have been 
applied to the study of paint samples (Gardner, Physical and 
Chemical Examination of Paints, etc. [1925], chap. ili. p. 34), 
paper samples, dyed fabrics and the like ; to measure colour 
intensity, to compare samples, and obtain some quantitative 
data on the rate and nature of fading of exposed samples 

The above bibliography may be obtained from the publishers. 
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Dyeing Fast Vat Colours 
By C. E. Brookes 
(From a contribution to the spring meeting of the Dyers, Bleachers, 
and Finishers Division of the Southern Textile Association, 
U.S.A.) 

THE subject assigned to me is not that of dyeing vat colours, 
but something rather more, that is, the dyeing of fast vat 
colours ; and since this is a meeting of dyers, bleachers, and 
finishers let us take it for granted that we are speaking of and 
meaning fast to bleaching. 

Dyestuff manufacturers introduced vat colours to the textile 
trade several years ago, and let us presume that they had one 
main thought in mind and that was to produce dyestufts that 
would stand chlorine, whether it be chlorine in the laundry or 
chlorine in the bleachery, in addition to boiling soaps, sodas, 
etc. 

In order to dye fast vat colours let us see first what we have 
to work with. There are three groups of vat colours, sold 
under many different trade names. In reality they are as 
follows : 

The Anthraquinone Group 
The Indigoid Group 
The Carbazol Group. 

The above groups vary somewhat, and we also find in both 
practice and theory that different colours in each group and 
also some in the same group vary in their properties ; that is, 
vary from a standpoint of dyeing temperature, exhaustion, 
level dyeing, and also fastness. 

Therefore in order to dye colours that will stand bleaching 
and to be sure that the dyer is dyeing fast vat colours, it is 
absolutely imperative that the dyer should be very careful in 
his selection of the vat colours to be so employed, always 
taking}into consideration the fabric to be subsequently pro- 
duced and decide whether the piece goods, such as ‘‘ cham- 
brays,’’ have merely to stand the laundry tests or whether he 
is dyeing yarns that have to go into piece goods such as towels, 
shirtings, handkerchiefs, etc., that have to stand piece 
bleaching. 

I am somewhat afraid we have been a little too careless. 
Too many dyers are prone to think they are dyeing vat colours 
and that vat colours are fast. Let me tell you one and all, vat 
colours are only fast when they are dyed fas? ; is not it a fact 
that vou know cases where the same vat colour dyed in one 
plant stands bleaching with no marking off or bleeding, yet 
that same colour dyed in another plant will not stand the same 
bleacher’s process ? 

Since in all practice there is the human element involved, 
processes, like products, will vary somewhat; but even 
though both the dyer or the bleacher may vary their process 
from that employed by their neighbours, I contend that 
certain basic principles must be adhered to. 

All dyers know the general and accepted process or formula 
for the dyeing of vat colours, and I am not here to endeavour 
to change the accepted methods. Rather I should feel that 
my time had been well spent if I could bring out the one little 
thought or point that might make it more easily possible to 
do the actual dyeing and to adhere to the regular accepted 
method at the same time. 

We are all agreed that vat colours are dyed approximately as 
follows, according to formula :— 

First: Wet out or boil out the raw cotton, yarns, warps, 
tubes, or skeins to insure proper penetration,and set the bath 
at the dyeing temperature with the addition of a little hydro- 
sulphite and caustic soda. Second: Reduce the dyestutt 
with the necessary chemicals that the formula calls for and add 
same to the machine. Third: dye the usual length of time. 
Fourth : Wash thoroughly to eliminate any excess colour and 
chemicals from the fibres. Fifth: Oxidise by developing or 
soaping, according to the specific requirements. 


Chemical Action 

Theoretically, the above should give us fast dyed vat colours, 
and on warps where the washing action is physical and complete 
I do believe we are safe ; but on closed type machines, such as 
raw stock circulating, package, or beam machines, it is well- 
nigh impossible to get complete washing, because the stock 
forms a perfect filter. Therefore, where it is impossible to get 
a real physical action in the washing, there is only one thing 
left for us to do, and that is resort to chemical action. Such 


. 


chemical action, in my opinion, is attained by the addition of a 
sulphuric acid sour to the wash to ensure absolutely the removal 
or neutralisation of the caustic soda employed in the dyeing. 
This caustic soda must be eliminated by some method before 
the oxidation is attempted, and where we cannot wash it out 
we must kill it. 

All the text books tell us that vat colours will stand almost 
anything in the bleaching process with the exception of a 
caustic soda boil. How can the bleacher, no matter what 
process he uses, boil without caustic soda if it is present in the 
varn when he receives the goods? Bleaching of coloured 
striped fabrics is hard enough even when the bleacher knows 
what chemicals he is using, and almost impossible if the dyer 
ships the bleacher fabrics containing chemicals in the coloured 
stripes. We canrot be too careful ; washing and souring cost 
very little. Be sure and eliminate all the caustic soda and 
hydrosulphite before attempting developing. 





Continental Dye Cartel 


A PRELIMINARY agreement is reported to have been reached 
between a French-German-Swiss dye cartel and the Italian 
dve-explosives cartel, the latter including Italgas and Monte- 
catini, according to information received through U.S.A. 
Commerce Department trade representatives in Europe. 

This agreement, it is said, establishes quotas on dye imports 
into Italy, based on 1927 totals, the quotas from the three 
countries being as follows: Germany, 70 per cent. ; France, 
20 per Cent. ; Switzerland, 10 per cent. It is further under- 
stood that the explosives import arrangement is almost the 
same as the foregoing dyestuff understanding. It is stated 
that the agreement is not yet signed, but it is understood 
to be operating tentatively. 

The foregoing (in U.S. opinion) is in line with the creation of a 
chemical cartel covering all Europe, and is the first indica- 
tion that Italian interests have joined this undertaking, 
which is making rapid progress and is speedily consolidating 
its position throughout continental Europe under the leader- 
ship of Germany. 

Dispatches indicate also that Swiss and French pharmaceu- 
tical interests have entered into a general agreement which 
tollows, as part of the general scheme of events, the original 
dyestuffs agreement between Germany and France 





Identification of Red Dyestuffs on Cotton 


ACCORDING to the following methdds given in the Deztsc/e 
Farber Zeitung, it is possible to identify the class of dyestuftf 
to which a red shade belongs. The only requisites for the 
tests are a few test tubes, concentrated hydrochloric acid, 
caustic soda, a solution of stannous chloride in acetic acid, 
and hydrosulphite. 

1. Heating a cloth sample in concentrated hydrochloric 
acid in a test tube.—A yellow shade turning to violet after 
cooling and the addition of caustic soda, shows Turkey Red. 

A dark shade (mostly brown to red-brown) points to sub- 
stantive or diazotized red. The following remain unaltered : 
Para Red, Vat Red and Naphthol AS. 

2. Heating a cloth sample with stannous salt and hydro- 
chloric acid.—Vat Red is reduced immediately (recognisable 
by change of colour). If reduction (decolourisation) occurs 
after a longer period, but before destruction of the fibre (the 
dyestuff outlasts the destruction of the fibre) the dyestuff is 
Naphthol AS. 

3. Boiling a sample in water.—If the dyestuff is not fast 
and is stripped off, this indicates a substantive red. Diazo- 
tized red likewise bleeds on an addition of some soap, but if 
no dyestuff is stripped off, a hydrosulphite solution is tried. 

(a) If reduction (change of colour) occurs and the original 
colour returns after rinsing and hanging in the air, the dyestutt 
is Vat Red. 

(b) With reduction and no return to the original colour on 
exposure to air, the cloth being yellow, the dyestuff is 
Naphthol AS. 

(c) With reduction, no return to the original colour on 
exposure, the cloth being white, the dyestuff is Para Red. 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


THE naphthols and their derivatives are readily oxidised, and 
the halogenated naphthols are converted to coloured products 
by treatment with silver oxide or lead perovide. Willstatter 
and Schuler, in the February issue of the vichte, give an 
account of the investigation of these coloured compounds, and 
have obtained derivatives with the properties of indigos. 


Naphthalene Indigos 


treatment with alkali or 
metallic copper in alcohol, or best of all by dissolving in 
pyridine, gives a deep blue coloured product with coppery 
reflection resembling indigo in appearance. The conversion 
is found to be due to the removal of hydrobromic acid, and 
not to dehydrogenation or the agency of oxygen. The 
constitution II given below is assigned to the substance, the 
compound | being probably formed intermediately. The 


2:4-Dibrom-a-naphthol, on 
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leuco derivative, dibromdinaphthol, is of course colourless 
and is more stable than leuco indigo. The dyeing properties 
are not given in the paper. 

This compound illustrates clearly the essential nature of 
the indigo structure as a binuclear quinone. The paper 
by Goldschmidt and Wessbecher which follows the above 
deals with related derivatives 

Mixed indigos having one half of the molecule obtained from 
a naphthol (phenol or anthranol) have been known for twenty 
having been prepared by Friedlander. As a 
result of the intensive work which is now being carried out in 
the synthesis of substituted indigos more complex derivatives 
of this type have been patented. In B.P. 291,825 
I.G.F.A.-G. use x-naphthols containing substituted mercapto- 
groups in the 4-positions, condensing these with reactive 
derivatives of x-:satins. 
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The dyestuft with the constitution shown above gives 


greenish-blue shades. The thioether groups may be replaced 
by ordinary ether groups and the isatins by naphthisatins as 
in B.P. 280,154 (1.G.F.A.-G.), where fast greens are obtained 
Somewhat similar are the violet dyes from hydroxy tetra- 
hydrox arbazoles 

Substituted Indigos 


Among the now increasingly important substituted indigos 
the following additions are to be reported. In B.P. 282,805 
(I1.G.F.A.-G.) 2-thionaphthene-2!-indole indigo dyes can be 
obtained by condensing substituted 3-oxy-thionaphthenes 
with 5-halogen-7-methylisatin-2!-methyl-4!-halogen anilides 
As an example 5-chlor-7-methylisatin-2!-methyl-4'-anilide is 
used with 4-methyl-6-chlor-oxythionaphthene. Ina patent of 
addition, 283,118, difterently substituted anilides are em- 
ployed 


7-methylisatin with oxythionaphthenes gives 
brown shades (U.S.P. 1,650,139, Grasselli). 

A large variety of chlor- and methyl-phenyl] thioglycollic 
acids are used as starting points for thioindigoid dyes in 
B.P. 251,996, 267,177, and 271,906 (I.G.F.A.-G.) 


4/ 


yellow to 


Iodine Derivatives 

While mentioning halogenated indigos it is of interest to 
consider the iodo-compounds. Iodine Green, the methiodide 
of Methyl Violet and the first synthetic green, was used 
commercially for a short time until replaced by Methyl Green 
the corresponding chlorine body, but iodine has long been 
quite out of the question as an intermediate for dyestutts 
except as a Catalyst, being now used only for pharmaceutical 
products and in the photosensitising dyes where the cost is a 
secondary consideration. But for this, it would have been a 
useful element in synthesis because of the reactivity of the 
iodo-derivatives. The iodo-indigos are, however, of interest 
theoretically. Borsche, Weiissmann and Fritzsche (Beyr., 57, 
1770) iodinated isatin with iodine chloride, obtaining 5-iodo- 
isatin, and converted this to 5:5!-diiodo-indigo. This did not 
differ appreciably in shade from the dibrom-compound, and 
except for slightly less solubility in alkaline hydrosulphite 
showed the same dyeing properties, no iodine being lost in the 


vatting process. Kalb and Vogel (ibid., 2117) prepared 
4:4!-dichlor-5:7:51!:7!:tetra-iodo- and = 5:6:7:5!:6!:7!-hexa-iodo- 


indigo. These were green and only vatted with difficulty ; 
they showed the enhanced light fastness previously observed 
by Kalb in the case of simpler iodo-indigos 

Considering that the latter contains 74°8 per cent. of iodine, 
and also the colour-conferring properties of iodine, the hexa- 


iodide (see formula below) shows greater resemblance to 
indigo than might have been expected. 
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Of interest in connection with general fastness properties 
would be the behaviour of the dyeings to such tests as kier 
boiling, rubbing and ironing, ; 

Iodine derivatives are included in the substituted oxindoles 
prepared in B.P. 266,539 (Schering) for pharmaceutical 
purposes 

Water-Soluble Isatins 

Indigo syntheses from isatin chlorides or anilides with 
constituents containing reactive keto-methylene groups are 
normally carried out in organic solvents. By acting on isatin 
chlorides with sulphites, soluble derivatives can, however, be 
obtained with which the condensations can be done in water 
(B.P. 282,863, I.G.F.A.-G.). With concentrated mineral 
acids these soluble derivatives also form indigo dyes directly 


Synthesis of Isatins 
A new method of making isatins consists in condensing 
amines with sulphonic chlorides, combining the sulphonamides 
with oxalyl chloride, and ring-closing the resulting oxaminic 
acids, afterwards removing the sulphonyl groups by hydrolysis 
(B.P. 265,224, 1.G.F.A.-G.). 
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In a later patent naphthisatins are obtained by ring-closing 
the oxaminic acids unsubstituted by sulphonyl groups. 
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Basic Intermediates for Dyestuffs : No. XXI.— B-Naphthol 


By “ Consultant” 


THERE is not the least need to stress the fundamental import- 
ance associated ‘with the use of §-naphthol in the dyestuffs 
industry, since it ranks amongst the “ big five’ of dyestuffs 
intermediates. In spite, however, of the fact that there is 
only one basic process for its preparation, success in its 
manufacture can only be achieved by the closest attention 
to the details of the process used, especially in regard to the 
quality of the raw materials. The actual chemistry of the 
process is simple enough, and comprises the sulphonation of 
naphthalene to the 8-sulphonic acid, followed by the caustic 
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(131) (132) 
fusion of the sodium salt of this acid (131), during which 


8-naphthol (132) is formed. 
: Purity of Naphthalene 

Naphthalene which is to constitute the raw material for 
the manufacture of 8-naphthol should be of the highest purity 
obtainable, compatible with a reasonable price. It should be 
quite white in golour and should not have been yellowed by 
exposure to light or oxidation. There are several simple tests 
which are always applied to naphthalene intended for sulphona- 
tion. The simplest of these is the determination of the setting 
point, which should be between 79:5 and 80° C. The deter- 
mination is best made in the Shukoff apparatus, which 
resembles the simple apparatus used in the “ titre ’’ tests of 
fats by Dalican’s method. Its essential parts are a double 
walled flask or test-tube, the inner vessel being fitted with a 
rubber stopper carrying a thermometer graduated in tenths 
of a degree. The inner tube is filled with naphthalene, 
melted on the waterbath, to such a level that the bulb of the 
thermometer is well covered. The thermometer is read every 
few seconds until crystals begin to form at the bottom of the 
vessel. At this stage the liquid is gently stirred with the 
thermometer and the highest temperature to which the 
mercury rises is taken as the setting point of the sample. 

The other most important test is that with concentrated 
sulphuric acid. Five c.c. of this reagent are added to three 
grams of the sample in a stoppered measuring cylinder, and 
the whole warmed on the waterbath for about half an hour, 
with occasional slight agitation. ‘The acid layer should not 
acquire more than a rose red colour. The presence of a dark 
brown acid layer indicates the presence of more than mere 
traces of phenols and coumarone products, and also points 
to the fact that the sample is unfit for use in the manufacture 
of naphthalene-8-sulphonic acid. For convenience in the 
sulphonation plant it is desirable to have the naphthalene 
melted and gast into small lumps, rather than in the flaky 
crystals, which occupy much space. 

Su!phonation 

The naphthalene (2 cwt.) is melted by steam heat in a kettle 
placed above the level of the sulphonator, and the melted 
hydrocarbon is allowed to flow with vigorous stirring into 
sulphuric acid (2 ewt., 66° Bé.) which has previously been 
warmed to 100° C., and which is contained in the sulphonating 
kettle itself. The addition of this amount of naphthalene will 
take about two hours, during which the temperature will 
have risen to 120°C. Heat is then applied to the kettle, and 
in two hours the temperature is raised to 165° C., at which 
point it is maintained for about five hours. At the end of 
this period a 100 gm. sample is withdrawn énd distilled in 
steam. The naphthalene in the distillate is rapidly filtered 
otf and roughly weighed, and gives a measure of the amount 
of free naphthalene in the bulk of the batch. If the amount 
exceeds 5 per cent. a further heating at 165° C. is given; if 
not, the batch is finished off by heating for an hour at 175° C., 
by which time the mixture should be completely soluble in 


water. During the progress of the sulphonation a quantity 
of naphthalene (about 6-10 Ib.) distils over together with 
water 


The method of working up the reaction mixture is the more 
usual one, which involves the preparation of the calcium and 





sodium salts. The mixture in the kettle having cooled, it is 
blown into water (500 gal.) and neutralised with milk of lime 
(a quantity corresponding to about 1 cwt. of CaO is necessary). 
The clear solution, after filtration from calcium sulphate, is 
treated with anhydrous sodium carbonate, in some factories, 
in order to obtain the sodium salt, the solution of which is then 
evaporated to crystallising point ; but it is much simpler and 
easier to salt out the sodium salt by the addition of solid 
sodium chloride to the diluted liquor from the sulphonating 
kettle. The final sodium salt is filtered at the press and dried 
in vacuum ovens. 


Conversion to 3-Naphthol 

The construction of the caustic fusion kettle is so simple 
as not to require repetition at this point, but it is worth while 
noting that very adequate provision should be made for 
stirring, since the sodium $-naphthoxide is immiscible with 
the fused sodium hydroxide and sulphite. The caustic soda 
(2 cwt.) is melted in the kettle with the aid of a little water 
(about 4 gal.), and the temperature raised to 200°C. The 
sodium salt «f naphthalene (§-sulphonic acid (2 cwt.} is then 
added gradually, during wh’ch time the temperature rises to 
280-300° C. The fusion of this quantity requires about five 
hours. Several methods are available for working up the 
caustic melt. It may be turned out into water and sufficient 
hydrochloric acid added to liberate the $-naphthol without 
decomposing the sodium sulphite, or the sodium 8-naph‘ hoxide 
may be allowed to float to the top of the kettle, and removed 
from the lower layer of hydroxide and sulphite. 

Whichever method is used the $-naphthol must be purified 
by vacuum distillation. The type of still used is shown 
diagrammatically in the figure below. The peculiar design 
of the still-head and receiver is to give easy access in case of 
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obstruction, although in most cases obstructions can be melted 
away by a liberal application of steam to the outside of the 
still-head. The first runnings from the vacuum distillation 
contain water and a little naphthalene, and are discarded, 
whilst about 10 per cent. of the crude naph hol remains behind 
in the retort as a tar, which has no value. The efficiency of 
the vacuum distillation is, therefore, about 85 per cent. 

3-Naphthol may be obtained from the naphthalene sulphonic 
acid by several variations of the process described above, but 
only one of these has attained any importance—namely, the 
heating of sodium-f-naphthalene sulphonate (46 parts) with 
caustic soda (50 parts ; 40 Bé.) under pressure in an autoclave 
for 10-20 hours at 300-330° C. It is claimed for this process 
that a clean product is obtained straight away, but there are 
obvious mechanical difficulties in the large scale application 
of such a method. 

%-Naphthol is a white crystalline substance of m.p. 122°C. 
and b.p. 285° C./760 mm. Asan end component, it is largely 
used in the manufacture of azo dyes, but its chief use is in 
the manufacture of various intermediates for the production 
of polyazo dyes. The sulphonic acids of 8-naphthol have been 
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described in a previous article, but the manufacture of 
1-amino-2-naphthol-4-sulphonic acid involves a somewhat 
unusual process—the formation of a nitroso naphthol. 


1: 2-Aminonaphthole4-Sulphonic Acid 


For the preparation of this compound the §-naphthol is 
first converted into the 1-nitroso compound (133). 8-Napthol 
(50 Ib.) is dissolved in dilute caustic soda solution (14 lb. of 
NaOH in 100 gal. of water). Sodium nitrite is added (25 Ib., 
97 per cent.) and the whole is cooled with brine coils to about 
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4°C. The brine coils are kept running while dilute sulphuric 
acid is run into the mixture (70 gal., 1op er cent.) at such a 
rate that the temperature does not rise above 5° C. The 
nitroso-8-naphthol separates out in the form of a pale green 
microcrystalline precipitate, which may be filtered off, washed 
and dried. It is important that no metal parts should come 
into contact with the wet nitroso compound, which is, more 
often than not, used directly without drying. To convert it 
into the aminonaphthol sulphonic acid (135), the wet paste 
is dissolved in cold 40 per cent. bisulphite liquor (about 4 times 
the weight of the dry nitroso body is used), when a light yellow 
solution is obtained, which is filtered from any residual tar, 
and warmed to 30-40° C. At this stage hydrochloric acid is 
added (a quantity equal in bulk to that of the bisulphite used), 
and on standing for twelve hours the 1 : 2-aminonaphthol-4- 
sulphonic acid separates out in the crystalline form. It is 
washed with brine and dried. The action of the bisulphite 
on the nitroso compound gives rise to the intermediate 
substance (134), from which the SO,Na group migrates into 
the para position. 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 


Dyestuffs during the month have at least held their own and 
in some phases business has shown a distinct gain in volume 
At this period of the year such a position is very encouraging 
and probably means that 1928 as a whole will show a measur- 
able improvement in the trade over 1927. Mr. Sutcliffe 
Smith’s speech at the annual meeting of the Colour Users’ 
Association has been the inspiration of considerable discussion 
in dyestuft circles, and ccming, as it does from a source 
friendly to the makers it must be accepted as a frank state- 
ment of a point of view held by many dyestuff users. It is 
not to be expected that British dyestuff manufacturers agree 
with all the opinions expressed, as they probably consider 
that they have had a very poor return for the initiative and 
energy which they have shown ; nevertheless there are some 
facts which will have to be faced and two of these, among 
others, to which Mr. Sutcliffe Smith has called attention, 
namely, potential excessive production and the near expiry 
of the Dyestuffs Act, are a formidable combination. 

The position in the cotton trade shows little change. There 
are many schemes afoot which show promise, but it is too 
early to write of any success achieved. In the meantime it is 
rather interesting to note the swing of public opinion towards 
the idea of a vertical merger of all the interests which are 
connected with the manufacture and sale of a cotton fabric. 

Theoretically, the idea appears the most obvious solution, 
but human nature being what it is, putting the idea into 
practice in any but a long drawn out series of steps seems 
inconceivable. The matter of new finance will present no 
small difficulty ; present unfortunate shareholders in cotton 
spinning companies are undergoing a steady drain—two and 
a quarter millions in the first six months of 1928 and over 
eighteen millions in the last seven vears—and under such 
circumstances anything connected with cotton must be very 
unattractive to many thousands of small capitalists 


Yorkshire 


West RipinG industrialism is in the disturbed condition 
brought about by holidays or preparation for them. Leeds 
closed down on the 4th of this month for a week. Hudders- 
field does so on the 11th, Bradford on the 18th, and other 
colour-consuming towns and districts on various dates from 
now on to the middle of September. The colour manufacturer 
must budget for diminished turnover and curtail his works 
expenditure. 

As was the case last month, the happiest section in the 
Huddersfield textiles is that specialising in medium worsteds ; 


the market appears to be ready to receive its goods. Other 
sections are by no meansas happy. A big falling off of demand 
for the finer cloths, especially for fancy weaves, has occurred. 
The majority of mills have had to revert to regular short time, 
even in the spinning departments. The repeat orders for the 
medium worsteds are various shades of brown rather than the 
bluish and silver greys expected. The woollen trade continues 
in a very unsatisfactory condition; a couple of days per 
week is the working time of some of the mills. Manufacturers 
express some optimism in opining that the first-class values 
they know they are offering will, in due course, restore a healthy 
demand. 

Some of the factories in the Heavy Woollen District have 
worked overtime, but the concentrated activity was merely 
to complete orders for despatch before the beginning of 
the Dewsbury feast holidays, the volume of trade being 
much below that expected at this time of the year. Usually 
the holidays in the Heavy Woollen District are of a week’s 
duration, but in some instances this year a longer period is 
being given in consequence of the scarcity of orders. 


Scotland 

Following the holidays the dyeing and finishing works in 
Scotland generally have been well occupied; in Glasgow, 
Paisley, Lennoxtown, and districts full time is almost general. 
The dry cleaners and dyers of the Edinburgh and Perth 
districts have also been doing very well. The Seedhill 
Finishing Co. of Paisley has been purchased by Wm. Hollins, 
and the announcement has caused some rise in share values in 
consequence. 

The air is still not quite clear of the threat of trouble on the 
wages question, but in spite of some indications to the con- 
trary there appears to be a general optimistic feeling that 
matters will ultimately be settled satisfactorily without any 
recourse to drastic measures 

Looms are still busy in the South among the tweed manu- 
facturers. The hosiery makers are in much the same position 
as during the last few weeks, the number of orders being good 
for the time of the year. While in the tweed section the 
prosperity is not so great as a little time ago, practically all 
mills have sufficient orders in sight to provide work for some 
time ahead. Wools are still maintaining their prices, espec- 
ially in fine yarns, and there is no immediate prospect of any 
drop in this direction 

Dyestuffs sales have remained steady during the month 
with little alteration in prices, while the Glasgow market in 
chemicals has remained firm. 
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B.D.C. Direction 


Our Lancashire markets correspondent states that Mr. 
John Rogers, O.B.E., F.1.C., a director of Imperial 
Chemical Industries, is believed to be in charge of 
the British Dyestuffs Corporation, of which he was already 
a delegate director. He also holds delegate directorships 
of Alexander Walker and Co., Ltd., Nobel Industries, 
Ltd., R. and T. Jack and Co., Ltd., and the British 
Pluviusin Co (1920), Ltd., and is a director of the Portland 
Glass Co., Ltd. It is of interest that the directors of 
Imperial Chemical Industries hold the British Dyestuffs 
Corporation in such estimation as to appoint one of their 
own number to watch over its destinies. 


End of Reparations Dyestuffs 

THE obligation on Germany to supply dyestuffs on repara- 
tions account expired on August 15, and at the same time 
the French provision contained in the Protocol to the 
Franco-German trade agreement of 1927, requiring that 
certain dyestuffs, and chemical, pharmaceutical and other 
products of German manufacture over and above the 
quantities laid down in the Peace Treaty should be subject 
to import licence, also expires. As regards Great Britain, 
deliveries of reparation dyestuffs made under the terms of 
the Peace Treaty up to the end of 1925 totalled in value 
{112,292 11s. gd., but since then there have been no de- 
liveries. Deliveries were not made to a fixed quota, 
but were requisitioned according to requirements each 
year, and as for the most part they were limited to dye- 
stuffs not made here British manufacturers were not 
handicapped. In the early days a much larger range was 
imported than latterly, as the British industry had not 
adjusted itself to supply a peace-time demand, but as the 
home range was increased so the range of the reparations 
deliveries decreased. 

In the first half-year of 1928, German deliveries on repara- 
tions account of aniline and certain coal-tar dyestuffs, 
including sulphur dyes, Alizarin Red, Alizarin dyestuffs, 
natural and synthetic Indigo, and Indigo Carmine, to Bel- 
gium, France and Italy amounted to 16,000 double zentner, 
valued at nine million marks, against 9,000 d.z. (five million 
marks) in the corresponding period of 1927. The total 
exports to these countries (including free deliveries) 
amounted to 18,000 d.z. during the first six months of the 
present year, against 13,000 d.z. in the corresponding 
period of last year. The grand total of exports of dves 
from Germany has also increased considerably. During 
the first half of 1928,exports of aniline dyes were 160,102 d.z 
(value 85:3 million marks) compared with 135,728 d.z. 
in the same period of the previous year. Exports of 
alizarin and indigo show a slight decrease because of in- 
creasing home manufacture in certain markets. 


Amalgamation Rumours Denied 

Rumours havebeenincirculation totheeffect that negotia- 
tions wre proceeding between the Bradford Dyers’ Associa- 
tion, Ltd., the British Cotton and Wool Dyers’ Association, 
Ltd., and the Yorkshire Indigo, Scarlet, and Colour Dvers, 
Ltd. Enquiries made at the offices of the Bradford 
Dyers’ Association, however, elicited the very plain state- 
ment that the rumours were untrue, and that the Associa- 
tion had not approached the others or been approached 


by them with regard to amalgamation. It is perhaps of 
some interest to glance at the positions of the companies. 


The Three Companies 

Tue Bradford Dyers’ Association, Ltd., of which Mr. G. 
Douglas is the chairman, was registered in 1898 to take over 
the business of various firms engaged in what is known 
as the ‘“‘ Bradford piece-dyeing trade.’”’ The authorised 
capital is {6,000,000 (increased by {£500,000 preference 
and £500,000 ordinary in October, 1925), in shares of {1, 
half being 5 per cent. cumulative preference, and half 
ordinary, and power was taken to issue 4 per cent. debenture 
stock for £1,500,000. Of the preference shares £2,500,000, 
of the ordinary {2,170,363, and of debenture {1,453,750 
have been subscribed and paid up, including 813,586 
ordinary shares issued fully paid to ordinary shareholders 
in October, 1925 (three shares for every five held) on 
capitalisation of a portion of the reserve fund. The 
debenture stock carries 4 per cent. The dividends paid in 
the last few years have been as follows: 1919, 224 per 
cent.; 1920, 20; I92I, 10; 1922, 35: 1923 and 1924, 
25; 1925, 15 plus share bonus of 60 from reserve ; 1926, 
Io; and 1927, Io. 

The British Cotton and Wool Dyers’ Association, Ltd., 
of which Mr. A. Hoegger is managing director, was registered 
in Ig00 to amalgamate numerous businesses of companies 
and firms engaged in dyeing, bleaching, printing, and 
sizing cotton yarns, etc. Early in 1913, 15s. per share 
was written off the issued shares (the amount, £953,763, 
being applied in reducing goodwill account to about 
£40,000), and in I919 2,000,000 additional shares were 
created. The authorised capital is {1,000,000 in 5s. 
shares, of which there is issued and paid up £774,165, 
including 774,164 shares each time in December, 1919 
(one for two held), and May, 1923 (one for three held) 
by way of bonuses out of capital. There is also 4 per cent. 
first mortgage debenture stock for £620,000. The divi- 
dends in the last few years have been as follows: Three 
years to 1921-22, Io per cent. each year ; 1922-23, 10 per 
cent., plus cash bonus 5 and share bonus 33} out of re- 
serve ; three years to 1925-26, 10 per cent. ; 1926-27, 5 per 
cent. ; 1927-28, 10 per cent. 

The Yorkshire Indigo, Scarlet and Colour Dyers, Ltd., of 
which Mr. P. Marsden is chairman, was registered in 1899 
to acquire several businesses. Capitalisation is as follows : 
£39,000 in ordinary shares of 5s. fully paid, ranking pari 
passu with preference in surplus profits after payment of 
5 per cent. per annum on latter; £78,000 in 5 per cent. 
cumulative preference shares of 10s. fully paid, having 
participation rights with ordinary as above (authorised 
£80,000); and {101,615 in 44 per cent. first mortgage 
debenture stock, outstanding amount of {£156,000 
(authorised £200,000). The dividends in the last few 
vears have been as follows: 1919, 10 per cent. plus 
bonus of Io per cent. on preference and ordinary ; 1920, 
10, plus bonus of 5; 1921, 5; 1922 and 1923, 74; 1924, 
5: 1925, preference only ; 1926, preference only ; 1927 
5 on preference, 24 on ordinary. 

The Brotherton Jubilee 

On September 1, Colonel Sir Edward Allen Brotherton 
celebrated the fiftieth anniversary of his foundation of 
the firm of Brotherton and Co. Originally founded as an 
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ammonia distillation works at Wakefield, the firm has 
increased its activities, and now includes dyestuffs and 
intermediates among the vast range of its products. The 
founder of the firm, who is also its chairman, has achieved 
fame not only by his remarkable industrial career, but 
also by reason of his great public spirit. He has touched 
and enriched almost every phase of civic and national life, 
and has been a generous donor to numerous deserving 
causes. The University of Leeds in particular has reason 
to be grateful to him, having received from him altogether 
about £120,0( 0 for various purposes. 


Homely Tests for Dyed Fabrics 

At the Summer School of the Drapers’ Chamber of Trade 
held recently at Cambridge, Mr. J. G. Williams, of the 
analytical and testing laboratory of Selfridge and Co., Ltd., 
dealt with various aspects of dyed fabrics as affecting 
stores and customers. He pointed out that although 
sunlight might be good for delicate babies, it was anything 
but good for delicate frocks made of weighted silk or 
coloured with inferior dyes, for their treatment under an 
artificial sunlight lamp soon revealed secrets which were 
never intended to come into the daylight. He advocated 
testing laboratories for all big stores. There were a very 
large number of chemically different dyes, yet colour 
fastness was a serious cause of complaint. Out of 120 
samples which he tested, only 21 were found of good all- 
round fastness. 

As a practical homely test to discover whether or not a 
dye was reasonably fast, he suggested that people when 
buving coloured material should (1) rub the material with a 
dry white handkerchief to ascertain if the colour withstood 
friction, and (2) moisten their handkerchiefs and then rub 
the material to see if the same dye withstood moisture. 
He agreed, however, that a number of women shoppers 
applying these tests simultaneously might cause a sensation 
in a shop, and that it would be safer to carry out the tests 
round the corner. 

Loose dyes not only damaged the reputation of the dyer 
and the store, but might cause serious trouble to the clothes, 
skin, and even health of the customer. He had had an 
instance brought to his notice in which an 18-guinea gown 
had been ruined through contact with a serge tablecloth. 
In another case, a woman, through a faultily dyed dress, 
had her neck and arms turned a deep blue colour, which 
no amount of washing would relieve until it wore off. 


American Views 

It is remarkable that many American writers are unable 
to rid themselves of a fear that there is something sinister in 
the activities of I.C.I. For example, an editorial article in 
the American Dyestuffs Reporter makes a bitter attack 
on the United States interests which were concerned in 
the recent formation of the Finance Company of Great 
Britain and America. The article: commences with an ac- 
count of the efficient manner in which European industries 
have been reorganised. For example, in regard to the ab- 
sorption of the British Dyestuffs Corporation in Imperial 
Chemical Industries, it says :—‘‘ Once upon a time we 
thought that the British dye industry was headed for 
certain destruction on the treacherous rocks of an agree- 
ment with the German trust—proposed but never signed. 
The creation of Imperial Chemical Industries removed 
the need for that. Now the dye industry is not on the 
rocks, but is standing on a rock—the rock of ample capital 
and sound management. Britain’s output of coal-tar dyes 
swells from year to year. Thirty million odd pounds in 
1926 ; 39,500,000 pounds in 1927; vat dye production 
jumping 41 per cent. in one year ; the output of sulphur 
colours boosted 53 per cent. in that same year ; all other 
classes of dyes produced in larger quantities. 


“What can England do with the surplus that must come 
from such expansion ? The answer lies in more efficient 
production, in more extensive marketing operations 
abroad, in agreements with foreign competitors. 
in one field must be recouped in other fields, new and 
valuable products developed and supplied to consumers in 
the world’s markets. Profitable relations must be main 
tained with either European or American financial and 
industrial interests.”’ 


Loss« S 


The Finance Company 

THE American writer then goes on, in his description 
of the Finance Company of Great Britain and America 
(‘ with Sir Alfred comfortably settled in the chair of the 
directing board ’’), to speak of “‘ an enormous reservoir ot 
American capital drawn upon to feed the development 
schemes of a strong British chemical trust. 

“In this age of national cartels and mergers nothing 
has perplexed economists more than the way so many 
American banking firms work against the best interests of 
home industries. What motive acts so strongly to persuade 
the financial power of Wall Street to strike backhanded 
blows at one of this nation’s most vital industries by their 


liberal loans to foreign competitors? Are American 
millions in so little demand in America? We concur 


fully in all that has been spoken on various occasions by 
well-meaning peace delegates ; we respect the sacredness 
of amicable relations between the United States and the 
British Empire. But we will probably be branded as 
demagogues because of our protest against the shortsighted 
policy of our international financiers in supporting the 
research plans of foreign interests so formidable as the 


Ta ee 
Dyestuff Licences 


THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during August has been furnished to the Board 
of Trade by the Dyestuffs Advisory Licensing Committee. 
The total number of applications received during the month 
was 529, of which 429 were from merchants or importers. 
To these should be added 12 cases outstanding on 
July 31, making a total for the month of 541. These were 
dealt with as follows :—Granted, 483 (of which 471 were 
dealt with within 7 days of receipt) ; referred to British 
makers of similar products, 36 (of which 22 were dealt 
with within 7 days of receipt) ; outstanding on August 31, 
22. Of the total of 541 applications received, 493 or 9I 
per cent. were dealt with within 7 days of receipt. 


An American Dyestuff Symposium 

INCLUDED in the programme of the seventy-sixth meeting 
of the American Chemical Society, which takes place at 
Swampscott, Massachusetts, in the period September 10-14, 
is a meeting of the Division of Dye Chemistry. The 
attention which is being paid to colour measurement is 
exemplified by the fact that at the first session of the 
division’s meeting six out of seven papers down for 
presentation deal with the subject from various points of 
view, and five of these are concerned with spectrophoto- 
metry. KR. W. French is contributing two papers, dealing 
respectively with “‘ The Spectrophotometric Determination 
of Dyestuffs,’ and ‘“‘ An Improved Spectrophotometer.”’ 
The second session of the meeting will be concerned with 
papers on the preparation of various dyes and _ inter- 
mediates. In the third and final session more general 
topics receive attention, such as ‘“‘ Hydrogen-Ion Control 
in the Textile Industry’ (C. E. Mullin); ‘‘ The Dyeing 
of Rayon and the Capillarity Test ’’ (A. A. Claflin) ; “A 
Machine for Laboratory Washing Tests,’’ by W. D. Appel, 
W.C. Smith, and H. Christison, and various other subjects. 
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The Determination of Colour by Titanium Chloride : 
Advantage of Using Buffers 


The method of Knecht and Hibbert for evaluating colour in azo dyes is discussed by O. L. Evenson and D. T, McCutcheon 
(of the Colour Certification Laboratory of the Food, Drug, and Insecticide Administration of the U.S. Department of Agri- 
culture) in an article in ‘‘ Industrial and Engineering Chemistry.’’ In this, modifications in the method ave described, together 
with theiy application to the estimation of Amaranth, Ponceau 3R and Ovange t. 
THE original method for the evaluation of colour in azo dye concentration used in flask. The end point in each case 
dyes by means of titanium trichloride was formulated by _ is very sharp, 
Knecht and Hibbert. The hot-water solution of the dye was 
reduced in the presence of hydrochloric acid, Rochelle salts, 
or sodium bitartrate, in an atmosphere of carbon dioxide. 


Table I,—TiCl, Consumption of Amaranth when Different 
Buffers Are Used 





" . . : fs : : BUFFER. Burrer. Dye. TiCl, ConSUMED. 

For some time the Colour Certification Laboratory of the Wofx “Noda Nea. “Ness ass 
U.S. Department of Agriculture has carried out the titration ee ane G. G. Ce. Ce. Ce. Ce. Ce. 

= ; . fochelle salt * 5 oO: 5-98 “¢ 6: 5°95 
of Amaranth (Colour Index 184) in the presence of hydro- *°" ' re 1 <. eso Re. 
. ‘ gins s 2 ‘ . * 4 / Aye ] / 
chloric acid. This method was found objectionable, however, 10 03 17°52, 17°77 = 1762-1760 17°65 
for three reasons: (1) The end point is not sharp; (2) results Saalgm Uitadivate - a 16°75 1605 16453 26°0 16°5 
tend to be slightly low, owing, in small part at least, to fading 10 0°3 164 166 ——-16°6 17'I 17'0 
of the dye in acid solution ; (3) it does not permit accurate OF — sodium tartrate .. . ius 74 17°28 -17°0 16:8 
convenient evaluation of total colours in mixtures of 10 0-3 17770 17°50 176 17°5 
Amaranth, with other dyes which cannot, or can only with  Csicium carbonate 5 dia 6°08 6-08 és as 6 
difficulty, be titrated in acid solution. In an attempt to 0-3 17°8 17°83 17°75 17°75 17°75 

; - . ; ; : ‘ ; 7 10 o°3 17°8 17°8 17°8 17°35 
obviate the necessity of using acid, the titration of Amaranth ; 
in the presence of various buffers (or catalyst-buffers) was Sodium acetate .. 5 orl 5°95 6°05 Orr 61 6:2 
3 ‘ ae ° : : 0'3 17°38 17°9 17'9 I 5 17°55 
investigated. On obtaining good results in these determina- an pe: ios. “thon EG Rng 7-9 
tions, the experiments were extended to other dyes. , 

? Sodium bicar- 5 ol 5°99 6°04 5°95 
Materials bonate 0-3 17°80, 17°65 «17°77 
- . . 2 ae 10 o-3 17°75 17°7 
Commercial samples of dye of certified grade were used, 3 
the analysis being made according to the methods prescribed Sodium citrate. 5 Pile 5°98 5°92 5°92 3°95 
. ai “- ° a . . . O'3 17°73 17°75 17°73 17°73 
for colour certification. The following salts were tried as 10 0°3 17°75 17°78 17°73 17°75 
buffers: Rochelle salt, sodium bitartrate, calcium carbonate, 

‘ ; ‘ . ; Potassium antimony 5 or! 5°93 5°93 5°38 5°93 5°88 
sodium acetate, sodium tartrate, sodium citrate, potassium tartrate 0°3 730 IT 17°73. 177 17°75 
antimony tartrate, and sodium bicarbonate. These were of zo "3 E73, 30TE ATF 17°7 17°72 
commercial c. P. grade as obtained from several sources. The values obtained for Ponceau 3R (Colour Index 80) 


The o-1 N titanium trichloride used was standardised with when titration was carried out in the presence of sodium 
a ferric sulphate solution made from pure ingot iron. This tartrate, Rochelle salts, or sodium bitartrate were very 
result was checked by standardisation against sodium erratic. When potassium antimony tartrate was used, a 


oxalate. The titanium solution was 1-4 N with respect to sharpend point wes not obtained. In the presence of sodium 
the hydrochloric acid present. citrate or sodium bicarbonate the results of titration checked 
Procedure closely the theoretical and were consistent under varying 


The buffer salt, in the quantity to be used, was dissolved conditions. ‘Titration of Orange 1 (Colour Index 150) gave 
in water by heating to boiling in a wide-mouth Erlenmeyer good results in the presence of all the buffers tried, except 
flask. Thefdye solution was then added and the contents potassium antimony tartrate, calcium carbonate and sodium 
of the flask again brought to boiling. The total volume in acetate. 
the flask was in all cases 100 c.c. when titration was begun. The complete analyses of samples of these dyes are shown 
While the titration mixture was kept in an atmosphere of in Table II. The ‘‘colour by difference’’ agrees very 
carbon dioxide, the reducing solution was introduced at such closely with that obtained by titration in the presence of the 
speed as it reacted with the dye until near the end, then drop buffer salts indicated. Crocein Orange (C. I. 26), Orange G 
by drop to end point. During the addition of the titanium (C. I. 27), Ponceau 2G (C. I. 28), Scarlet GR (C. I. 78), and 
trichloride the flask was continuously shaken. Ponceau 2R (C. I. 79) gave low results with sodium bitartrate. 

Bersales P New Coccin (C. I. 185), which is isomeric with Amaranth, 
does not give low results with this buffer, it being possible to 


Before any value can be placed on the results of a volu- ; 
- titrate this dye accurately in the presence of sodium bitartrate. 


metric determination for colour, they must be consistent for 


varying concentrations of dye in the flask and for different Determination of Possible Errors 

quantities of buffer; they must also agree closely with the To determine the necessity for making a correction for 

“colour by difference ’’ wherever complete analysis can be titanous chloride consumed by the buffer, sodium citrate or 

made. sodium bicarbonate in different quantities was added to a 
The titration values for Amaranth when determined in the standard solution of ferric sulphate. No increase in the 

presence of Rochelle salts sodium bitartrate, or sodium tar- quantity of reducing solutions required was detected. In 


trate were very erratic (Table I.) The results obtained another series of determinations 1 mg. of Orange I was titrated 
using calcium carbonate or sodium acetate as the buffer with o.or N titanium trichloride, using different quantities 
were not consistent for the two dye concentrations. The of a salt. The results thus obtained for sodium citrate are 
results using sodium citrate, potassium antimony tartrate, given in Table III. One milligram of Orange I theoretically 
or sodium bicarbonate were consistent and accurate for any requires for reduction 1.14 cc. of o-or N titanium trichloride 


Table 11.—Cemplete Analysis of Amaranth, Ponceau 3R, and Orange /. 
CoLour BY TITRATION IN PRESENCE OF 





COLOUR Potassium 
DYE. MOoIsTURE. SODIUM SODIUM WATER- ETHER BY DIFFER- Sodium Sodium antimony Sodium 
CHLORIDE. SULPHATE. INSOLUBLE. EXTRACT ENCE.. citrate bicarbonate. tartrate bitartrate 
Per cent. Percent. Percent. Percent. Percent. Per cent. Per cent. Per cent. Per cent Per cent. 
Amaranth .. 7°90 2°40 — 0-08 0:05 89°57 89:20 89°30 89:10 
9°00 2°42 0°27 0°50 0°20 87:01 86-00 56°70 86-40 
9°55 3°34 0-07 Ol 36-93 86-90 86-70 
Ponceau 3K .. 8-45 4°14 0°35 0°25 O'12 86-69 85°40 35°50 
5°72 4°70 0-31 Orr. 0-20 83-95 87°37 87°75 - 
Orange I si 7°30 3°86 ola 0-07 88:63 87-50 87-30 87:28 
3°20 1°74 o'lo o:o7 94°93 Q3°05 93°47 . 93°09 
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When the volume of solution in the flask was 100 cc., however, 
the quantity used averaged 0.43 c.c. higher. This error is 
attributed to the dilution and would be negligible when o-1 V 
reducing solution is used. 


Table I]I—Tests for Blank on Sodium Citrate 


CONCD. 
SODIUM TiCrg (o-or N) PER 1 MG. ORANGE I HCl PER rCl, PER 
CITRATE No.1 No. 2 No. 3 No. 4 No. 5 20 C.c. 20 cc. 
o1 N or N 
f FE,(SO4)3 FE,(SO,)3 
G. /100 cc. Cec, 2. Uc, ic. Ce. Ce. Uc. 
2 1-3 I-30 1°65 1-80 1-80 20°15 
1K 1°55 1-95 I-50 1°35 1°40 10 20.12 
x 55 1°55 1°75 1°80 2-10 20 20°15 
— I 20°15 
Conclusion 


The colour content of Amaranth may be determined by 
titration with titanium trichloride in the presence of sodium 
citrate, sodium bicarbonate, or potassium antimony tartrate. 
That of Ponceau 3R may be determined by titration with 
titanium trichloride in the presence of sodium citrate or 
sodium bicarbonate. Orange I may be titrated in the presence 
of sodium citrate, sodium bicarbonate or the tartrates, except 
potassium antimony tartrate. The correct buffer salt must 
be determined for each dye. 

The results reported here and those of other investigations 
(unpublished) warrant the conclusion that, for the correct 
evaluation of the colour content of any dye, the buffer 
used must be tried thoroughly under a great variety of con- 
ditions before any reliance can be placed upon it. This may 
be due to the nature of the dye, but no attempt has been made 
by the writers to determine it. However, if the correct salt 
to use is known, the dye content can be accurately determined. 





Italian Dyestuff Production 


Leading Companies and Their Manufactures 

THE Italian dyestuffs industry has made great forward strides 
since 1914, and is now able not only to supply domestic needs 
of the more common dyes, but to provide a considerable sur- 
plus for export. There are a number of factories making their 
own intermediates. Among the more important manufac- 
turers are A. E. Bianchi and Co., with a daily output of about 
5 metric tons of dyestuffs; the Italica, which manufactures 
excellent chrome and acid dyes, direct cotton dyes, basic 
dyes, and a complete line of sulphur dyes. This company now 
employs twenty-eight chemists, compared with four in 1914. 

Another important manufacturer is the Materie Coloranti 
Bonelli, of Cesano Maderno, which not only manufactures dye- 
stuffs and intermediates, but also operates an electrolysis 
plant for the production of electrolytic caustic soda from 
which 3,000 cubic metres of hydrogen are obtained as a by- 
product in twenty-four hours. The electrolytic hydrogen 
is used on recently-developed important manufacturing pro- 
cesses in connection with the preparation of benzidine, para- 
aminophenol, alpha-naphthylamine, para- and meta-phenylene 
and toluylenediamine, H acid, French, Cleve, and Laurent 
acids, and peri- and amino-salicylic acid. Likewise the problem 
of the transformation of nitrobenzene into hydro-azobenzene, 
without the aid of zinc or iron powder, has been solved by the 
use of the sodium amalgam prepared directly from the electro- 
lysis of sodium chloride. In June, 1923, the Cesano Maderno 
plant alone was turning out about one ton of benzidine a day. 
At that time, however, the synthetic indigo and the anthra- 
quinone dyes were not being made. The Cesano Maderno plants 
of the Nobelli now have an annual capacity of over 1,500,000 
tons of synthetic indigo. 

The Industria Chimica at Melagnano is a comparatively new 
concern which has attracted attention both at home and 
abroad for its chrome dye production. Italian dye manufac- 
turers are manufacturing not only sulphur dyes, but have 
been successful with a number of acid dyes, among which may 
be mentioned the Light Yellow, Acid Red and Black, and 
Tartrazine. Basic and direct dyes are also made, and most 
important of all is the progress made in the preparation of 
vellow, brown, and black chrome dyes. An outstanding 
example of the direct dyes is Diamond Black P. V. 

The Fabbrica Lombarda A. E. Bianchi, the Inca, and the 
Ledoga have also given special attention to the manufac- 
ture of chrome, aniline, and sulphur dyes. In Piedmont the 


Fabbrica Boletti and Co. was one of the first to produce sul- 


phur dyes and lakes during the war. In 1919 this company 
combined with the Swiss Rohner. In this same district the 
Schiapparelli is producing aniline oil and sulphur dyes, and th« 
Industria Piemontese aniline dyes. 

Special mention must be made of the S. I. P. E. Cengio, 
in Liguria. This concern, which also controls a large numbe1 
of gas plants distilling about 600,000 tons of coal annually, pro- 
duces in twenty-four hours 8,000 kilos of aniline oil, 2,000 
kilos of H acid, 800 kilos of para-nitroaniline, alpha-naph- 
thylamine, etc. It also manufactures numerous nitro and 
chloro derivatives of benzene, toluene, naphthalene, phenol, 
and aniline, and other important products used in the pre- 
paration of synthetic dyes, medicines, and explosives, The 
company also has a plant for the production of several tons 
of oleum daily. It also produces daily 2,000 kilos of 85 to 
90 per cent. formic acid, 4,000 kilos of caustic soda, 3,500 
kilos of chlorine, and 4,000 kilos of 100 per cent. sodium sul- 
phide. The S.I. P. E. Cengio, the Bonelli, the Italica, and the 
Schiapparelli merged last year. 

Synthetic Indigo is produced in Italy by one company only, 
the Fabbriche Italiane per Materie Coloranti Bonelli, a member 
of the group which includes the S. I. P. E. Cengio, the Italica, 
and the Schiapparelli, all of which are more or less controlled 
by the Societa Italiana del Gas di Torino. The Italian plant is 
located at Cesano Maderno and has a yearly capacity of 
1,500,000 kilos of Indigo in paste at 20 per cent. 


Dyeing Artificial Silk Fabrics 


American Technique for Fine Denier Material 
A METHOD of dyeing fine denier artificial silk woven fabrics 
has recently been discussed by Mr. B. L. Hathorne, of the 
Tubize Artificial Silk Co., of America. He points out that 
the fine denier artificial silk fabrics are handled at present on 
jigs, pads and on the open kettle. As all dyers who have 
handled these fabrics know, it is a case of trying to choose the 
least of three evils. One may have trouble from streaky 
goods, creased goods or frayed goods, according to the machine 
one prefers to use. The jig, especially ball-bearing jigs, has 
been widely used for this type of work. Unquestionably, 
from a mechanical viewpoint, the jig is to be preferred, as 
one avoids creases and fraying and is subject only to occasional 
broken cut. Unfortunately, however, even on the best ball- 
bearing jigs, the warp is subject to tension, which is one of 
the major causes of warp streaks. Then again, the actual 
effective dyeing temperature of the jig is always below 200° F. 

The padder is perhaps the least of the three evils, as it 
dyes so rapidly that the warp streaks are largely avoided. 
It is to be regretted that the pads now in use were mostly 
designed for heavier fabrics and have the undesirable property 
of fraying some voile constructions. Another undesirable 
feature is the effective dyeing temperature, which rarely can 
be made to exceed 180° F. Then again, it is obvious that 
crépe constructions cannot be handled on a pad. The open 
kettle, though sometimes used, is a bad actor. Tangles, 
unavoidable on an open kettle, invariably mean torn goods 
when extra sheer artificial silks are handled. Perhaps even 
more serious are the creases from the reel. 

The above-mentioned troubles—bad enough in the ordinary 
75 denier qualities—are becoming still more serious, due to 
the growth and popularity of the recent 50and 35 denier sheer 
fabric manufactured from tubize artificial silk. 





Drum Machine 

It is the opinion and experience of Mr. Hathorne that the 
ideal machine to piece dye all artificial silk voiles and crépes 
is the recent drum type of hosiery dyeing machine. These 
sheer fabrics are so light that a surprising amount of fabric 
can be put into each pocket. The goods can then be scoured 
and dyed without danger of tears, fraying or kettle creases. 
The fabric can be scoured and dyed in the same machine 
without loss of time, which is always an advantage. There is 
absolutely no tension on the warp, which means much less 
tendency toward warp streaks. Best of all, however, is the 
dyeing temperature, which can be easily held between 200° 
and 205° F. When the drum type of hosiery machine is used, 
when dyestuffs are carefully and correctly chosen, and when 
the dve is run at as high a temperature as is possible and in 
the absence of, or with the minimum amount of Glaubers salt 
added at the boil, good results are obtained. 
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Basic Intermediates for Dyestuffs: No. XXII—Some 
Intermediates for the Sulphon Blue Series 


By “Consultant” 


Ix dealing with the intermediates associated with the Sulphon 
Blue, Chicago Blue, Naphthol Blue-black, etc. series of dve- 
stuffs, it is, in many cases, almost impossible to separate the 
preparation of the dyestuff itself from the manufacture of its 
intermediates, and for this reason the actual preparation of 
some of these dyestuffs has been incorporated in the descrip- 
tion of the intermediates of this series. 
1 : 8-Aminonap hthol-4-Sulphonic Acid 

This acid, often called Chicago Blue Mono S acid (136), is 
prepared through several naphthalene sulphonic acids which 
have not hitherto been described in this series. Naphthalene 
itself is sulphonated to the disulphonic acid stage, in which the 
main products are naphthalene 1 : 5-disulphonic acid and the 
corresponding 1:6 compound (137 and 138). In practice 


HO NH, SO;,H SO,;H HSO, NH, 


ff ( /\/\ ry) 
| Lv ee 


Wye, \ / AY 
SO,H SO;H 


(136) pe (138) (139) 
these two compounds are not separated but nitrated, with the 
result that four nitro compounds are obtained, the 1-nitro- 
4: 8-disulphonic acid, the 1-nitro-3 : 8-disulphonic acid and 
the corresponding 2-nitro compounds ; among these the first- 
mentioned compound predominates. These are* reduced to 
their corresponding amino compounds (of which 13y is the 
most important), separated, and the 1: 4: 8-compound sub- 
jected to a partial alkali fusion, in which the 8-sulphonic acid 
group, being the more labile, is replaced by a hydroxyl] group. 

Detaile of the Process 

The details of the above process are alorg the following 
lines: The first process, the sulphonation of naphthalene, is 
conducted in the usual type of resistant iron sulphonating 
kettle, provided with cooling coils and powerful mechanical 
stirring gear. The sulphuric acid (4 cwt. ; the mono-hydrate) 
is run in, and the naphthalene (2 cwt.), finely pulverised, added 
in batches. The temperature is not allowed to rise above 
30° C., so that in summer, brine coils running at —10° C. are 
necessary. As is usual, samples are from time to time with- 
drawn and tested for the presence of unchanged naphthalene 
by dilution with water. At the end of about 10-12 hours the 
sample gives a clear solution on dilution, and the sulphonation 
is adjudged to be complete, at least, as far as monosulphona- 
tion is concerned, for the second SO3H group has yet to be 
introduced. With this purpose in view, oleum is run in (6 cwt.) ; 
40 per cent. of SO3), again at such a rate that the temperature 
does not exceed 30° C. 

Disulphonation is usually complete after a further period of 
10-12 hours, when the mixture of disulphonic acids and excess 
sulphuric acid is run directly to the nitrator. This plant 
resembles closely the nitrator described in connection with 
xylidine (see THE CHEMICAL AGE, March 10, 1928, Dyestuft 
Suppt., p. 21), with the exception that more vigorous stirring 
gear of the paddle and baffle type is used. Sufficient water 
is added to convert the oleum remaining into the monohydrate 
(10 gallons), but the addition is effected gradually so that the 
temperature is maintained below 30° C., whilst; in addition, 
this temperature is not exceeded during the nitration process. 
Nitration is effected by the gradual addition of nitric acid of 
1°45 gravity (10 gallons) over a period of several hours, and the 
stirring is continued for several hours after the addition of acid 
has been completed, the whole occupying 8-10 hours. 

The neutralisation of the nitrated acids must be performed 
with considerable attention to detail, as far as concerns the 
reaction of the liquid. The reaction mixture is run out into 
wash water from a previous batch (200 gallons), and soda ash 
(1% ewt.) is added fairly rapidly so that the temperature 
rises to about 80° C. If the temperature does not reach this 
point a little live steam is used to bring it up. Milk of lime 
is then added until Congo-paper just turns blue (about 6 cwt.) 


and the process is finished off with a little chalk sludge. The 

calcium sulphate is pressed off hot, and washed with’ hot 

water until the combined filtrate and washings total 800 

gallons. Further washing gives a dilute liquor which is piped 

back to the neutralisation vat for treatment of the next charge. 
Reduction of Nitre Compounds 

The reduction to the amino body requires but little descrip- 
tion. The solution cf the nitro-sulphonic acid is made acid 
with sulphuric acid (4 cwt., s.g. 1-4) and reduction performed 
by the gradual addition of iron ‘‘ pin-dust ”’ (7 cwt.). Gentle 
ebullition takes place during both addition and reduction, and 
after 5 hours the process is complete. In order to test the 
progress of the reaction a few drops of the liquid are spotted 
out on to filter paper. When reduction is complete the iron 
sludge leaves a brown spot with a clean white surround. 
If any unchanged nitro compound is present the surround is 
yellow in colour. The processes which follow are calculated 
not only to isolate the desired l-amino-4 : 8-naphthalene 
disulphonic acid, but also to separate it, as far as possible, 
from its isomers. Milk of lime is added until the pH of the 
clear solution is 6-5, at which point soda ash is added until a 
test portion of the filtered liquor just gives no precipitate on 
the further addition of soda (about 1 cwt.). 

The iron sludge is removed by filtration at the press, well 
washed with water, and the combined filtrate and washings 
evaporated to 135 gallons in a vacuum still. The evaporated 
solution is cooled to 20° C., at which point the bulk of the 
1-naphthylamine-4 : 8-disulphonic acid separates as the sodium 
salt. The solid is pressed off, the residue evaporated again 
three times, and the several crops of the 1: 4 : 8-acid united. 
The final mother liquor contains the 1-aminonaphthalene-3 : 8- 
disulphonic acid, and is stored until about twenty batches 
have been accumulated, when it is acidified with hydrochloric 
acid. The crude 1 : 3: 8-acid which is thereby precipitated is 
filtered off, dissolved in a little soda solution and boiled for 
an hour with decolourising carbon, The clear filtered aqua 
is again treated with hydrochloric acid, and the pure 1 : 3: 8- 
acid filtered off after 12 hours. The yield is about 70-75 lb. 
of the pure 1: 4: 8- te and 16-18 Ib. of the 1: 3: 8-isomer 
for each 100 Ib. of naphthalene. 

Chicago Blue Mono S Acid 


The 1: 4: 8-acid is converted into Chicago acid by alkali 
fusion. A quantity of the well-pressed paste (corresponding 


to $cwt. of actual acid, calculated on the nitrite titration of the 
paste) is added to ten times its weight of 50 per cent. sodium 
hydrate solution, to which technical (85 per cent.) potash 
(1} cwt.) has been added. This mixture is heated in an auto- 
clave at 200° C. for about eight hours. The pressure rises to 
7 atm., and particular care must be taken chat neither this 
temperature nor pressure is exceeded, since too rigorous fusion 
results in much of the desired product passing into 1 : 8- 
di-hydroxynaphthalene-4-sulphonic acid (140). This com- 
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pound, which finds employment as an end component in disazo 
dyes, is always formed to the extent of about 20 per cent. of 
the theoretical yield, and is not isolated, but utilised in the 
form of the end liquor irom the separation of the Chicago acid. 
The melt from the autoclave is cooled to about roo* C. 
and tipped into a wood vat containing water (300 gallons). 
Dilute hydrochloric acid is added (200 gallons of the 30 per 
cent. acid) and the sulphur dioxide which is evolved collected 
and recovered. The addition of this acid has a twofold 
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function. It serves to economise sulphur dioxide and to remove 
sulphite from the mother liquor where it would interfere with 
the coupling of the di-hydroxynaphthalene sulphonic acid ; 
and in addition it salts out the “hicago acid, which after 
twelve hours can be pressed off and purified by solution in 
dilute soda and reprecipitation with acid. The yield is 35-40 lb. 
from the quantities mentioned above 
Phenyl-1-Naphthylamine-8-Sulphonic Acid 

This acid and the corresponding tolyl derivative are the two 
substances from which many of the Sulphon Blues have their 
origin. Both acids may be prepared by the condensation of 
Peri acid (a-naphthylamine-8-sulphonic acid) with the corres- 
ponding amine. The process for the manufacture of the 
phenyl derivative, phenyl Peri acid (141), will be described. 
Aniline is heated in a cast iron vessel with a short 
return condenser to a temperature of 120° C., and Peri acid 
(2 cwt.) is added with constant stirring through a manhole, 
so that the temperature rises to 170° C., at which point it is 
maintained for 20 hours, after which the melt becomes olive 
green and moderately fluid. When it has cooled to about 80 
C., it is run out into water (400 gallons) with stirring, and 
neutralised with magnesia (} cwt.). The dilution just de- 
scribed is done in the body of a still fitted with the usual 
connections for steam, condenser, etc., and the diluting water 
used is the aqueous portion of thc distillate from a previous 
batch. Indirect pressure steam heating is applied, and the 
excess of aniline, together with water, In this 


5 cwt.) 


distils over. 


way, aniline is recovered and a concentrated solution of the 
magnesium salt of phenyl Peri acid remains in the retort 
the latter is filtered hot and allowed to cool, when the ma: 
nesium salt separates in crystalline form. To obtain the actual 
acid, the salt is dissolved in hot water, with the aid of liv 
steam, and the solution made just acid with sulphuric acid 
On cooling, the phenyl Peri acid separates out and after 
standing may be pressed off. From the quantities given the 
yield is just over 2 cwt. 
Sulphoncyanin G 

In order to illustrate the preparation of the various secondary 
intermediates from phenyl Peri acid, the manufacture ot 
Sulphoncyanin G will be described. The first operation is the 
coupling of diazotised aniline with Cleve’s 6 acid (naphthy] 
amine-1 : 7-sulphonic acid). To this end ice (3 cwt.), water 
(20 gallons), and aniline (4 cwt.) are mixed, and hydrochloric 
acid (10 gallons, 22 per cent.) run in, followed by a solution ot 
sodium nitrite (20 lb.) in water (7 gallons), the latter being 
added at such a rate that the temperature does not exceed 
o° C. This is then coupled with the 6-acid (2 cwt.) in the 
presence of sodium acetate. The resultant intermediate 
(phenylazo-1 : 7-acid) is not isolated, but is treated with a 
further quantity of ice and nitrite and the diazo compound so 
obtained salted out. This is obtained as a deep yellow paste, 
and is used in aqueous suspension for coupling with the 
phenyl Peri acid to give the dyestuff (Sulphoncyanin G), which 
is then salted out in the usual way. 





Dyes and Their Application: Recent Technical Progress 


By L. J. Hooley 


THE polycyclic hydrocarbons which form the basis of many 
of the vat dyestuffs may be conveniently regarded as being 
built up either round perylene or pyrene nuclei. 
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Those from perylene have hitherto formed the larger class 
and include, of course, the dibenzanthrones and isodibenzan- 
thrones, formed from anthracene as starting point. In 
addition, the perylene derivatives produced from perylene 
itself have become numerous during the last three or four 
years 

Pyrene Derivatives 

The first dyestuff from pyrene was pvranthrone, obtained 
by Scholl in 1905 from 1 : 1!-dianthraquinonyl-2 : 
by the elimination of water. 
by the Badische Co., 
Orange G., Caledon 
brands 

Curiously enough, while perylene has only been synthesised 
comparatively recently, pyrene dates back to the time of 
Laurent (1837), who gave the name to a fraction of hydro- 
carbons obtained in tar distillation, which he considered to 
be a single body. Later, Graebe restricted it to the mixture 
of hydrocarbons of formula C,,H,,) forming the principle 
portion of the fraction. Its constitution was determined by 
Bamberger in 1887 

Of the simpler hydrocarbons it will be noticed that it most 
closely resembles phenanthrene. Like the latter it has a 
vellow colour. Its difference from phenanthrene, however, 
can be seen in its behaviour on oxidation, as it gives naphtha- 
lene-tetracarboxylic acid instead of a diphenic acid derivative. 
Another source of the hydrocarbon, and in fact a more con- 
venient one than coal tar, is the ‘ Stuppfett ’’ or mercurial 
dust obtained in the distillation of mercury in Idria. 

Returning to pyrene derivatives, other pyranthrones have 


21-dimethy1 
This was placed on the market 
and is now sold as Indanthrene Golden 
Gold Orange G., and corresponding 


also been obtained, principally by Scholl. Pyranthrone was 
identified by Scholl as a pyrene derivative by synthesis from 
3 : 8-dibenzoylpyrene, which is converted to pyranthrone by 
his “‘ baking ’’ process. 


C 
rYY 

} | | 
hi Vy 


ot | 

ba ba Lo ‘ 
| | | 
VV 


O 

In addition to the pyranthrones, the group now contains 
the dibenzopyrene-quinones, including the anthanthrones, 
as well as some other examples, which make it almost 
as large as the perylenes. These different derivatives will be 
formulated to show their relation to pyrene. 

Anthanthrone (not anthranthrone, as sometimes given 
was obtained by Kalb in 1914, who showed that both the 
2:2! and the 8: 8!-dicarboxylic acids of 1: 1/-dinaphthyl 
could be converted by sulphuric acid or other dehydrating 
agents to the new vat dvestuff. 
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pyrene derivative this is 2.3.7.8-dibenzopyrene-1.6- 
Like the pyranthrones, it gives orange shades. 
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Dibenzopyrenequinones 
The newest examples of pyrene derivatives are the dif- 
ferently constituted dibenzopyrenequinones obtained from 
benzanthrone by condensing with benzoyl chloride followed 
by further ring closing, or by analogous methods. The sim- 
plest of these, 3: 4:8: 9-dibenzopyrene-5 : 1o-quinone, is 
shown below ; it is a yellow vat dyestuff. 
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As examples of more complex bodies two 
mentioned: (a) 5: 13-diphenylpyranthrone when oxidised 
with sulphuric acid and manganese dioxide is converted to 
another orange product, which presumably has the consti- 
tution shown below. 
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b) Diesbach and Janzen, in the current issue of Helvetica 
himica Acta, describe the production of the following body :— 
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The pyrene nucleus can easily be recognised in the centre of 
the formula. The authors designate it Tetra-(4!-oxo-naph- 
thalino-1!,2!,3!)-8, 11, 1-9, 13, 3-10, 14, 4-7, 16, 6-pyrene. It 
does not appear to have good dyeing properties, as it is de- 
scribed as giving very weak brown-red shades. Its synthesis, 
however, forms an excellent example both of the reactions 
used in building up these polycyclic hydrocarbons and of the 
ease with which these may be obtained from simple ring 
compounds. Starting from a substituted benzene, namely 
alpha-nitro-cumidinic acid, 1 : 3-dimethyl-2-nitro-4 : 6-diben- 
zoylbenzene is obtained by the Fridel-Crafts reaction, The 
nitro group is then replaced by chlorine and the compound 
ring closed to the chlorodinaphthanthracene-diquinone. The 
hlorine serves to join two molecules together by treatment 


with copper powder in nitrobenzene, and then finally copper 
powder in sulphuric acid gives the pyrene body. 

Among some recent pyranthrones the following may be 
mentioned :—In B.P.282,913 (British Dyestuffs Corporation, 
Ltd., Shepherdson, A., and Thornley, S.) derivatives of 
pyranthrone which are probably amines are obtained by 
treating pyranthrone with hydroxylamine in sulphuric acid. 
These derivatives can if desired be benzoylated. Vat dyes 
giving brown and brown-red shades are obtained. Brown 
products also result from the condensation of halogenated 
pyranthrones with aminoflavanthrones, according to B.P. 
289,188 (British Dyestuffs Corporation, Ltd., Baddiley, J., 
Dootson, P., Shepherdson, A., and Thornley, S.). Instead of 
aminoflavanthrone, aminoanthraquinones may be used, as in 
U.S.P. 1,596,528 (Newport Co. and Gubelmann, I.) 

In addition to anthanthrone itself, Kalb described halogen, 
nitro and other derivatives. Recent patents dealing with 
anthanthrone include B.P.260,998, B.P.287,020, B.P.288,957 
(L. Cassella and Co. and I.G.F.A.-G.) 

One of the most interesting results obtained is described in 
B.P.288,666 (I.G.F.A.-G.). By careful treatment of 1: 1- 
dinaphthalene-8 ; 8-dicarboxylic acid, ring closing through 
one carboxylic acid only may be carried out, giving a benzo- 
benzanthrone carboxylic acid ; this can then be subjected to 
alkali fusion, giving a complicated dibenzanthrone. 
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The two carboxylic acid groups in this compound may, if 
desired, be afterwards closed to give a derivative of the diben- 
zanthrone type containing 13 rings. Products dyeing in 
blue and greenish-blue shades are obtained. 





Recent Work on Acridine Derivatives 
Various acridine dyes, including anthraquinone acridines, 
have been recently stated to be suitable for the colouring of 
acetyl silk. In B.P. 283,510, I.G.F.A.-G. derivatives of type 
similar to that shown in the formula below are obtained from 
g-acridine derivatives, and are powerful bactericides. 


C,H; 
NH.CH,.CH,.NCO 
N \c.H, 


Synthetic drugs containing somewhat similar side chains 
to that shown above have been obtained from acridine azine, 
triphenyl methane and quinoline derivatives (267,169 
I.G.F.A.-G). In 286,087 side chains containing oxygen or 
sulphur are used, such as 

CHa 

NH.CH..CH;,0.CH;.CHs. 

C,H,” 
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Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


Lancashire 

AuGust being the holiday (wakes) month, business generally 
was a little quieter, but there has been a good undertone and 
more optimism than has been apparent for some time. The 
vogue for pale shades appears to have attained permanency 
and while in many textile trades it has led. to a considerable 
curtailment of the amount of dyestuffs used, vet it has been 
accompanied by a demand for coloured material in place of 
white in other directions, e.g., lingerie and shirtings, which 
has tended towards adjustment of the balance. So far as 
the dyer is concerned, this demand far colour must have 
meant more to do, but piece-work, more efficient machinery 
and methods, and the entrance of newcomers during the boom 
period of a few years ago have discounted the increase. Under 
such circumstances, the present rumours of the amalgamation 
of certain of the largest dyeing combinations can be under- 
stood, whether based on fact or not, as all must be tempted 
to expand, and with the knowledge that it can only be accom- 
plished at the expense of another section of the dyeing industry. 

It is reported that Mr. John Rogers, a director of Imperial 
Chemical Industries, Ltd., is now in charge of the British 
Dyestuffs Corporation. It is understood that the association 
of Mr. Rogers and the British Dyestufts Corporation dates 
back to the war period, and he is thus weli acquainted with 
British effort in the dvyestuff field. in dyestuff circies the 
arrangement is taken to be an indication of the importance 
attached by Imperial Chemical Industries, Ltd., to their 
holding in the dvestuff industry. 

The cotton trade in general would appear to be picking up 

littl There is more demand for piece-goods, and the 
American cotton crop estimate of fourteen and a quarter 
million bales, while considered low, has provided no sensation 
and, therefore, has had little influence on the stability of 
prices. The announcement of the registration of a combination 
of mills under the name of the Lancashire Textile Corporation 
is due, and will mark the launching of an attempt to reorganise 
the cotton trade on more modern and logical lines than has 
hitherto been considered feasible. The formation of trusts 
is, of course, attended by many dangers, so wel! ventilated 
however by this time that everybody knows them, and in 
any case they are smaller than those with which the cotton 
industry is now faced 


Yorkshire 

Aucust?, the holiday month, never expected to yield much 
in the way of turnover, was last year reported to be better 
than was expected. The turnovers of the month just com- 
pleted are reported to be better than those of last year's 
corresponding month, and, although they are less than those 
of normal months, it would appear that the trade of August 
is improving year by year. The month of July appears to be 
qualifying for its place amongst the poor months. The 
popular holiday season is drawing to a close and one hopes 
soon to settle down again to steady output. On account of 
slack trade several mills in Huddersfield closed down for ten 
days The biggest demand in that district at present is for 
medium class worsteds, which have enjoyed a run 
Valley tweeds have experienced recently something 
in the nature of a slump, but there is hope of better trade in 
the autumn The competition of cheap Continental worsteds 
and the partial closing of several once valuable markets would 
appear to be among the foremost items of anxiety to the Colne 
Valley manufacturers. 

The heavy woollen district’s troubles arise largely from the 
but, unlike Huddersfield, the district has no 
worsted trade from which it could otherwise have derived 
some consolation, the trend of fashion being distinctly in 
favour of worsted as against the woollen tweeds characteristic 
of Dewsbury. Canada and the United States have been satis 
factory customers. The trickling through of orders from 
China is amongst the indications of more settled conditions 
in that country. There are signs of an acceptable accession 
of business from that part of the globe, not only for woollens 
buc for cotton pieces as well, The latter will be much appre 
ciated by dyers in Bradford and district, where, prior to the 
disturbances of the last few much work was done for 


good 
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Same causes 


vears 


China, particularly in blacks, While acomplete revival is sti] 
distant there is now prospect of improvement in some dy: 

houses which for years have been, to use a mild description 
sluggish Makers of Sulphur Black share in the optimisti 

outlook. An announcement made in the Heavy Woolle: 
District that a local woollen textile firm is connected with a 
syndicate of manufacturers, with £15,000,000 capital, formed 
for the reconstruction of Chinese war-ravaged areas, is said 
to have accentuated interest in the possibilities of the Far 
Eastern market. 

Colonel F. Vernon Willey has made outspoken comments 
on our wool textile industry, declaring it to be still influenced 
by mid-Victorian methods and advocating wholesale re 
organisation. One who has had many years experience as a 
manufacturer in the Bradford trade gives a number of reasons 
tor the difficulties which have arisen. Whereas in the 70's 
it took three individuals 60 hours to carry threugh certain 
operations, modern machinery will do the work to-day in halt 
an hour. The reduction in the demand for cloth has un- 
doubtedly been brought about very largely by excessive 
taxation. The effect of the machinery tax has been to dis 
place up-to-date machinery, manufacturers being unable to 
pay the excessive tax on the assessment of new machines 
Further reasons quoted by the above authority for the present 
condition of things are the high assessment of mill property, 
it being 300 per cent. higher than it was 20 years ago; that 
the mode of taxation is disadvantageous, super-tax coming 
into operation for mills assessed at over £2,000; and that 
wages are 50 per cent. higher than in Italy, Germany, Belgium, 
France and Japan, and these countries are competing with 
us for raw material 

Scotland 

AvuGust has seen business fairly regular in Scotland, 
and the level of employment for the present times is very 
satisfactory. Chemical markets have been rather quiet, 
with a slight weakening tendency in prices. Dyestuff sales 
have, however, been a fairly good feature during the month 
The Scottish woollen industry both in the South and in the 
Alloa districts is still prosperous. A few of the manufacturers 
who have not had their new patterns taken up as readily as 
the majority may be some time getting their looms running, 
but speaking generally the mills can see sufficient work for 
some time tocome. Orders from America and Europe remain 
very satisfactory. The hosiery makers are also fairly well 
supplied with orders, especially in the fancy sections. Wool 
dvers are not more than moderately busy, and there is little 
going on in the yarn and piece sections, 

Round Glasgow and Paisley districts dyers and printers 
are better placed, more days per week being worked than a 
short time ago Comment has been made before on the satis 
factory position of many of the dyeing and cleaning firms in 
Scotland ; recently the well-known Castlebank Dye Works 
have celebrated their jubilee. 

At the very successful Civic Week held in Carlisle in August, 
Scottish Dyes, Ltd., and many other well-known Scottish 
industries were represented. 

The dispute in the dyeing and printing trades has nct 
advanced nearer solution, but during the holidays it has been 
practically in abeyance Further meetings should, however 
be taking place during the next few weeks, and the feeling ts 
inclined to be optimistic. 


The Natural Indigo Trade 


nto the United Kingdom of natural indigo 
considerably during the past few years. 
cwt., valued at £6,524, as compared 
with 464 cwt., valued at 11,590, in the previous yea 
India is the most important producer of natural indigo, and 
during the 1927-28 season the area under indigo was 60,200 
as compared with 105,800 acres during the previous 

The estimated output of indigo cw 
Ss against cwt. in ) During exports ot 
mostly from Bengal, amounted to 1,835 cwt 
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which represents a decrease as compared with the previous 
vear, when shipments totalled 2,005 cwt. 
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An Achievement 


DURING the month, it is reported, the two outstandingly 


important vat dyestuffs, Indanthrene Brown R and Indan- 
threne Brown G, hitherto imported from Germany, have 
been placed on the market by Imperial Chemical Indus- 
tries, Ltd., in which body, of course, are incorporated 
the British Dyestuffs Corporation and Scottish Dyes, Ltd. 
The event is regarded as a notable achievement. The pro- 
duction in increasing measure of these fast dyes is the best 
evidence of the technical progress of the industry, and their 
application to fabrics is raising some new problems. “‘ The 
consumer,’’ our Lancashire correspondent writes, ‘* is appa- 
rently not impressed with the slogan of colours guaranteed 
to last as long as the fabric, but is demanding a fabric that 
will last as long as the colour.’’ At the conference last week, 
at Plymouth, of the Association of Chambers of Commerce, 
resolutions submitted by northern chambers in favour of 
appealing or amending the Dyestuffs Act were defeated, 
These matters are dealt with more fully in THE CHEMICAL 
AGE editorial columns. 


B.D.C. Autumn Shades 


IMPERIAL Chemical Industries, Ltd., have just issued a 
list of dyestuffs in the fashionable shades for autumn, 1928 
produced at the British Dyestuffs Corporation works. 
The colours selected are mainly 
which have been in vogue for some time. They are named 
Wistaria, Mayonnaise, Ariel, Prawn, Submarine, Pebble, 
Greenstone, Saracen Red, Lomond Blue, and Chocolate. 
These are described as only a few suggestions, and the 
B.D.C. are prepared to give recipes for the matching of 
any other desired shade on wool or any other material. 
The dyeing of the colours is carried out, in the manner 
usual for acid colours, with the addition of Io per cent. 
Glauber’s salt and 2 per cent. sulphuric acid. 


Cellulose-Acetate Silk Colours 

THREE very beautiful B.D.C. colours for cellulose-acetate 
silk are announced by Imperial Chemical Industries, Ltd. 
Dispersol Fast Yellow A Paste, Dispersol Fast Orange A 
Paste, and Dispersol Fast ms A Paste. The colours 
applied in the proportion of 2.5 per cent. on acetate silk 
piece give an exceedingly rich and clear tone, and applied 
to the yarn (10 per cent.) the effect is additionally brilliant 
without losing its richness and depth. In their method 
of application and in general properties these dyestuffs 
are very similar to the B.D.C. Duranol colours. They 
possess very good fastness to washing, scrooping, alkalis, 
and light, while their affinity is very good to excellent. 
The dyeing process is the same as for Duranol colours at 
a temperature of 75-85° C. (165-185° F.) from a bath 
containing (if desired) Turkey Red Oil or other soluble oil. 
In the case of Dispersol Fast Orange A Paste it is preferable 
to dye in the presence of some soluble oil. When used in 
combination with other colours, as when dyeing union 
materials containing cellulose-acetate silk, acids, alkalis, 
salt, etc., may be added if necessary. 


Scottish Dyes’ Celatene Colours 

OvuR readers may remember the favourable notice given 
in these columns to the original card issued by Scottish 
Dyes, Ltd., of their Celatene colours. Since then, this 
series has increased very considerably in use, and the firm 


of the delicate character 


have just issued a new edition of their Celatene Colours on 
Acetyl Silk, containing all their recent Celatene colours, 
including several not given in the original card. The 
samples shown on the card include two very beautiful 
two-colour effects, composed in the one case of Caledon 
Jade Green and Celatene Orange, and in the other of 
Caledon Blue RC and Celatene Red Violet. The dyed 
shades on Celanese varn represent a fairly wide range 
from the vellows, browns, reds, violets, and blues, down to 
Celatene Black. These illustrate the purity and clearness 
of colour for which the tirm’s productions are so well-known. 


Method of Application 

THE Celatene colours are a series fo anthraquinone 
derivatives specially produced for acetyl silk. Their 
method of application is simple, and has none of the dis- 
advantages of the earlier method of dveing this material. 
In point of fastness they place acetyl! silk on a similar basis 
to wool and cotton. Their fastness to light is in many 
cases equal to that of the best of the vat colours, and in 
this respect Celatene Fast Light Yellow, Celatene Fast 
Light Brown, Celatene Gold Orange, Celatene Orange, and 
Celatene Red Violet may be particularly mentioned. 
Celatene colours are dyed in 20-40 times their weight of 
liquor, the wetted out material being introduced into the 
warm dye bath, which will not be clear at the start, and the 
temperature raised in about half an hour to 70-85 C., 
and maintained at this until good exhaustion is obtained 
(4-? hour). The material is lifted, rinsed, and dried in the 
usual way. For dark shades, where complete exhaustion 
cannot be obtained, it is advisable to use a standing bath, 
which is made up with five-eighths of the initial quantity. 


Two-Colour Effects 

CELATINE colours print very readily, only requiring 
thickening with a suitable gum thickening and a subsequent 
steaming to fix the colour. They do not dye cotton, and 
can be used for qbtaining beautiful two-colour effects on 
mixed acetyl silk and viscose or cotton fabrics. They 
are not recommended for wool mixtures. These effects 
can be obtained by a one bath process if the viscose is 
coloured with direct dyes, but to get parallel fastness on 
the two fibres vat colours should be used, and these require 
two baths. Cold dyeing vats are the most satisfactory. 
Caledon Red BN, Red Violet 2RN, Violet RN, Brown R, 
Yellow 3G, Red FF, and Brilliant Violet R are dyed cold 
in this way, and Blue GCD, RC, Gold Orange G, Jade Green, 
Brilliant Purple RR at 35-40° C. After oxidising it is 
essential to clear the fibre of alkali, and this may be done 
by a little acid. The acetyl silk is then dyed with the 
Celatene colour in the normal way, and after completion 
a soaping is necessary. Two-colour effects are obtained 
most easily with light and medium shades of similar depth 
on both materials. Deep shades may be obtained, but 
greater care is necessary in avoiding hydrolysis and staining, 
and some loss of dyestuff may be expected. 


Sandoz New Colours 
FRoM the Bradford offices of the Sandoz Chemical Co., 
of Basle, we have received three new pattern cards, illus- 
trating additions to their acid alizarine, mordant, and vat 
colours. 
Alizarine Light Blue 3 G, 


3 which is shown applied to 
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carpet yarn, viscose, and unweighted silk, is an addition 
to the firm’s range of acid alizarine colours and is notable 
for its blue-greenish shade, which is said to be more perma- 
nent in artificial light than other brands of this class. 
It is specially noted for its very good fastness to perspira- 
tion, water, washing, milling, and excellent fastness to light 
and hot pressing. It is not sensitive to iron and copper, 
and when dyed on a chrome mordant or by the afterchrome 
and chromosol methods its shade is only slightly flatter, 
consequently it is suitable for shading and brightening 
chrome colours. Cotton and viscose effect threads are 
left pure white, silk is dyed equally with wool, and solid 
shades can readily be obtained on Gloria material. The 
colour is suitable for the dyeing of felt hats owing to its 
fastness to light and perspiration, and is also an important 
colour for dyeing weighted and unweighted silk. It is 
recommended for the dyeing of carpet yarn and blanket 
headings, as well as for higher class ladies’ and gentlemen's 
dress material. It is found particularly useful as a self 
colour or in conjunction with the “ fast-to-light ’’ acid 
dyestuffs for the production of fashion shades. 

Omega Chrome Violet BN conc., which is shown as 
applied to yarn, wool with viscose effects, milled loose wool, 
and chromosol, is an addition to the firm’s mordant colours 
and is described as possessing excellent all-round proper- 
ties. It may be dyed as well on a chrome mordant as by 
the after-chrome method or the chromosol method, but 
the last named is specially recommended when bright 
shades are required. Omega Chrome Violet BN conc. is 
almost as level dyeing as Omega Chrome Blue FB, and 
consequently is applicable to the dyeing of piece goods. 
On account of its excellent milling fastness and very good 
fastness to potting, properties which are very nearly 
similar to those of Alizarine Blue OCR, the product will be 
appreciated for the dyeing of all types of wool, slubbing, 
yarn, etc. It leaves cotton, viscose, real silk and acetate 
silk effects white. 

Sandone Blue R is a new vat dye producing navy blues 
dyed by either the hydrosulphite method or the hydro- 
sulphite and sodium sulphide method. It is very level 
dyeing and owing to its very good solubility is recommended 
for machine dyeing. It is described as particularly suitable 
for workmen's overalls, aprons, and other materials calling 
for very good fastness to washing. The pattern card shows 
it applied to cotton, mercerised cotton, and viscose yarns 
and to mercerised cotton fabric. 


I.G. Dyestuff Plants 


PROFESSOR Mullin, head of the Department of Textile 
Chemistry and Dyeing at Clemson College, U.S.A., in his 
article on recent visits to the I.G. Chemical works, refers to 
several points of interest to dyestuff chemists. One is a 
lamp for testing the fading of colours, which keeps the 
goods cool while being subjected to the light test; one 
day's exposure to this lamp is said to equal about three 
days of sunlight. At Hoechst experiments were in progress 
with a new Zeiss instrument for the measurement and com- 
parison of colour on solid materials such as textiles. At 
the naphthol plant at Offenbach, he saw a new blue, stated 
to be fast to kier boiling and the hypochlorite bleach, 
and samples of a new red said to be faster to kier boiling 
than Turkey Red. Professor Mullin also mentions a 
number of wetting out agents designed to overcome 
difficulties in certain classes of dyeing. 


A New Textile Process 

PRESS reports from Manchester announce a “ discovery,” 
one effect of which promises to improve artificial silk and 
cotton mixed cloths, and the formation of a small private 
Lancashire company to make further tests and to utilise 
the possibilities commercially. This discovery, believed 


to herald a revolution in processes, consists of a method 


for removing natural impurities from grey cotton yarn 
and for producing a commercially pure cellulose without 
weakening the tensile strength of the fibre. Experiments 
continued over a period of years are said to have proved that 
the process gives a superior handle or feel, an improved 
appearance and increased affinity to dyes, so that, woven 
with artificial silk, an almost level colour is at once obtained. 
No loss of lustre, strength, or quality follows this treat- 
ment. Among the directors of the new company are Mr. 
J. A. Egerton (chairman) Sir Amos Nelson, Mr. W. L. 
Lishman, (Cornholme Dyeing Co.), Mr. W. Marshall and 
Mr. W. P. Bridge. 


“‘ Dyers Should Go Shopping” 


THIs is the advice that an American authority presses 
upon dyers and dyestuff manufacturers. ‘‘ Those,”’ it 
states, ‘“‘ who dye textiles and those who make dyestuffs 
can learn many things pertinent to their respective trades 
by going no further than the dry goods counters of any 
large department store. Endowed with eyes trained to 
see the qualities and defects in coloured fabrics, both will 
receive a lesson in modern retailing practice that they will 
often recall to mind afterward in the course of their daily 
work. They will be struck with new ideas about dyestuffs 
and dyeing processes in their relation to dry goods sales. 
To some dyers it may come as a surprise that such a close 
relation actually exists between the dyehouse and the dry 
goods counter. 

‘While strolling through the aisles of the department 
store the dyer may rub elbows with those who buy and 
wear the products of his toil. He will mingle with members 
of that vast and heterogeneous public known as the Ulti- 
mate Consumer, and we wager that he will feel somewhat 
like a king travelling incognito among his subjects. But 
apart from experiencing the pleasure of watching house- 
wives buy the goods that his hands have helped to beautify, 
the dyer will, let us repeat, learn facts about textile 
retailing that will make him a wiser dyer. Among the 
most instructive lessons will be his study of the numerous 
claims made by the retail store as to the wearing qualities 
of fabrics on sale. The dyer will find that variations in 
price are less striking than the differences in fastness 
properties claimed for the same fabric in different stores.’’ 


Atmospheric Effects on Textiles 

THE influence exerted by excessively dry household 
atmosphere on the colour and texture of rugs and other 
textile materials commonly used in homes will be the 
subject of study by the Holland (U.S.A.) Institute of 
Thermology, according to an announcement from the 
Holland Furnace Co., of Holland, Mich. The Institute of 
Thermology was established only recently. One of its 
chief objects is to make homes healthier places to live in 
and to improve the relative humidity in them so that 
fabrics, furniture, and other goods are not adversely 
affected. A prominent research engineer will be appointed 
to direct the investigations and tests, and the results will 
be placed before the public from time to time in the form 
of reports of findings. The science of domestic heating 
and ventilation will constitute the principal field of investi- 
gation. 


U.S and Russian Dyestuff Production 

Iris stated that an agreement has been concluded between 
the Amtorg Trading Corporation, acting on behalf of the 
Aniltrest (Aniline Trust) of the Union of Socialist Soviet 
Republics of Russia and Professor Harry D. Gibbs, of 
Washington, D.C., for the technical assistance of Professor 
Gibbs in the organisation of the preduction in the Soviet 
Union of a series of chemical products used in the aniline 
industry. The purchase of the equipment required for 
these plants will be made in the United States. 
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Organic Colours for Rubber 


A Review of the Present Position 


The following notes are taken from a paper on “‘ Organic Rubber Colours,” read by Dr. W. J. S. Naunton before the Manchester 
Section of the Institution of the Rubber Industry, and published in the ‘‘ Transactions ’’ of the Institution. 


DyYESTUFFs are divided into about twelve main groups accord- 
ing to their method of manufacture ; thus we have the sulphur 
colours which are made by fusing together various organic 
compounds with sulphur and sodium sulphide, the azo colours 
in which the intermediates are coupled together by means of 
the diazo reaction, and so on. 

Most of the organic dyestuffs may be regarded as salts in 
which either the coloured organic base is combined with a 
colourless inorganic acid (basic dyes) or the coloured organic 
acid is combined with a colourless inorganic base (acid dyes). 
This salt formation has in most cases rendered the colour 
soluble in water. In the absence of salt-forming groups in 
the coloured compounds, or when their action is insufficiently 
potent, the resulting substances are sufficiently insoluble in 
water to be of direct use in the rubber industry ; examples of 
such pigments are Monolite Yellow and Monolite Red. 


Use of Water-Soluble Dyestuffs 

A consideration will be made of the method of employing the 
water-soluble dyestuffs, which are far more numerous than 
the insoluble ones, in the colouring of rubber. The obvious 
way is to convert them where possible into lakes or insoluble 
coloured compounds. The two most important processes of 
lake making are (1) precipitating an insoluble salt of the 
soluble dyestuff upon a suitable white pigment, known as the 
“‘ lake-base’’ and (2) employing a mineral earth which ab- 
sorbs certain dyes from aqueous solution. A word of warning 
should be added here with regard to lakes prepared by absorb- 
ing colours upon mineral earths: the commonest absorbent 
is a mineral known as “ green earth,’’ which unfortunately 
more often than not contains traces of manganese, which 
renders its use in rubber colours highly undesirable. 

It has been suggested that the rubber compounder could to 
all intents and purposes prepare his own lakes by simply 
pouring a solution of the dyestuffs over clay, but there appear 
to be three serious objections to this procedure ; firstly, it is 
not easy to balance the amount of colour and clay to give a 
pigment fast to water ; secondly, the resulting dried clay mass 
is in some cases far from easy to grind ; and thirdly, the rubber 
man prefers to purchase satisfactory colours from the colour 
manufacturer. 

Mention should also be made here of the use of special 
vehicles for conveying the colour into the rubber, such as the 
various substitutes and synthetic resins. Unfortunately, 
white substitute and most of the synthetic resins do not 
actually dissolve in rubber, and hence are not ideal vehicles 
for this purpose. 

Briefly, the testing of rubber colours is directed towards 
the moisture content, the fineness, freedom from water- 
soluble colour, shade, strength, light-fastness, bleeding, and 
general conditions of service. 

Effect on the Ageing of Rubber 

Experiments were made to find the effect of organic colours 
(two typical inorganic colours—namely, ultramarine and red 
oxide of iron, were included for comparative purposes) upon 
the ageing of rubber. The basic mix employed contained : 
pale crépe rubber, 100 parts ; zinc oxide, 6 parts ; lithopone, 
22 parts; catalpo, 50 parts; magnesia, 2 parts; sulphur 
2 parts; tetraethylthiuramdisulphide, 0-375 part. The pro- 
portion of the following dyestuff or pigment added was ad- 
justed to give a full shade, and is expressed as a percentage 
on the above mix; ultramarine, 6; red oxide, 6; Vulcafor 
Red, 2; Vulcafor Yellow, G 2; Vulcafor Orange, 2; Vulcafor 
Scarlet, 2; Vulcafor Green, 2; Vulcafor Blue, 0-75 ; Vulcafor 
Yellow I, 0-35; Vulcafor Yellow IV, 0-35; Vulcafor Red III, 
0°35. 

The cure in all cases was Io minutes in the press at 40 lb. 
per sq. in. The sheets were 2 mm. thick The sheets were 
tested 24 hours after curing, after 14 days in the Geer oven at 
70° C., after storage in the dark for six months, and after ex- 
posure (both sides) in the open for six months. 

The general procedure in the testing was that recommended 
by the Physical Testing Committee of the Division of Rubber 


Chemistry of the American Chemical Society. The results 
showed that the colours appeared to have a bad influence 
upon the heat ageing, but a good effect upon the normal 
ageing of the rubber. 

Further experiments were therefore made with similar 
compounds, but this time with the addition of 1 per cent. 
on the rubber of a chemical anti-ager (Nonox). Unfortunately, 
time did not allow of an equal time of exposure, but parallel 
experiments in the Geer Oven demonstrated that on the 
whole the colours now had little if any effect upon the heat 
ageing of the rubbers. 

The application of organic colours may be considered under 
three main headings ; (a) latex, (b) soft rubber, and (c) ebonite. 
Colouring of Latex 

The colouring of latex is naturally assuming greater impor- 
tance with the development of processes for its commercial 
application. Broadly speaking, when the latex is to be vul- 
canised at or slightly above the ordinary temperature by 
means of super-accelerators, almost any dyestuff may be 
employed to colour it, provided the dyestuff carries a negative 
electric charge, and hence does not bring about coagulation. 

Whether or not it is economical to employ water-soluble 
dyestuffs in the colouring of latex will depend upon the use 
to which the latex is to be put ; generally speaking, when the 
serum is to be separated from the rubber by any means other 
than evaporation, it will be found to be uneconomical owing to 
the loss of colour in the water. When it is intended to com- 
pound the mix in the latex itself, then by the use of a suitable 
filler, such as China Clay, the unbound water-soluble colour 
may be fixed and the finished goods will not require to be 
surface washed to remove any free colour. 

Of course, the pigment colours and lakes may be employed 
in such water compounded mixes, but for this purpose espe- 
cially, they must be in a fine state of division since the dis- 
persing action of milling in a plastic (in this case rubber) is 
now absent. In practice, of course, the absence of milling 
usually gives rise to the necessity of putting the pigment 
through one of the mechanical colloid mills. 

There is another interesting application of organic dyestuffs 
to the colouring of latex, and that is the use of vatable dyestuffs. 
These compounds are insoluble in water, but become soluble 
when reduced to their leuco compounds by any of the common 
reducing agents. The soluble form of the dye is mixed with 
the latex, which is then agitated in air when the dyestuff 
oxidises to its insoluble form upon the rubber particles. 

Electro-deposition 

In the more recent development—namely, the electro- 
deposition of rubber, still further limitations are encountered, 
since now, not only must the colour be fine enough to give 
uniform colouration to the eye, but it must be fine enough to 
travel in the electric field and be deposited with the rubber at 
the anode; in other words, it must possess a particle size 
comparable with that of the rubber particle in latex. It is 
now necessary to revise completely the old ideas of fineness, 
since what was formerly considered to be of excellent fineness 
must now be regarded as coarse, in fact, it is necessary to pre- 
pare the colours in colloidal solution. In some cases, by 
adjusting the conditions of the reaction, the pigments may be 
prepared in the colloidal state, or at least in a state of sub- 
division approaching that state, and after the removal of the 
inorganic impurities it is only necessary to add a suitable 
protective colloid in order to maintain the pigment in that 
state ; in other cases this is not possible, and it is necessary 
to resort to other methods of dispersion. The method which 
will immediately suggest itself is the colloid mill, but it is a 
remarkable fact that with many of the organic pigments the 
colloid mill will only reduce them to a certain state of division, 
quite fine enough for ordinary water compounding, but not 
fine enough for electro-deposition, and repeated passage 
through the mill will not alter this state of affairs. 

The main requirements of pigments of the electro-deposition 
process are therefore, (1) that the pigment should have a nega- 
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I rable with that of latex and be free from coarse particles, 
which would settle out in the bath instead of being deposited 
on the anode 

The colours for this purpose can be tested by the usual 
methods, such as by placing the emulsion under distilled 
a U-tube containing electrodes, or by placing a drop 
on a microscope slide fitted with tin foil electrodes (method of 
Cotton and Mouton 
Colouring Soft Rubber 
to success in the production of brightly 
is the In fact, one of the 
problems of the rubber colourist when an 
accelerator is employed is to find a range of colours which 
ire completely fugitive in a white mix during cure, in other 





} 
Ke\ 
toured rubber 


| use of accelerators. 
most difficult 


words, a range of marking colours for distinguishing between 
incured white mixes \ few of the basic dyes will bleach 
out during the cure, but will re-develop again after standing 
for a few hours. It will be seen, therefore, that almost all of 


he organic colours are more or less fast to the curing 
ions of rubber in the presence of a super-accelerator 
however, all constitute good rubber colours. 
ganic rubber colours can be divided into three main 
soluble in rubber, (2) an intermediate class slightly 
soluble in rubber, (3) insoluble in rubber. The first two classes 
are purely organic dyestuffs, but the third may be 
divided into two groups: (a) organic pigments, and (b) lakes 

The most common rubber soluble colours are the reds and 
vellows, but it must not be supposed that blues and violets 
are lacking. Such colours exist and are exceptionally fast to 
light, but perhaps they are rather too expensive for every- 
day ust These colours are possessed of One great failing as a 

that is that not only do they dissolve in rubber, but 

they crystallise from rubber. To use them successfully, it is 
necessary to determine their solubility at the ordinary tempera- 
ture in the particular mix and not to exceed this concentration. 
In ordinary pale crépe, this figure is very low indeed, about 
0-3 per cent. If this figure be exceeded, the dyestuff will crys- 
tallise out and the crystals will slowly migrate to the surface of 
the rubber with the production of a dull brown “ bloom ”’ (in 
the case of Vulcafor red III Certain substances, to which 
reference will be made later, tend to delay this crystallisation ; 
but still more remarkable is the fact that certain substances 
which one would expect to be quite inert in this respect, tend 
to accelerate it. 


con- 


They 


classes : (1 


class 


class, and 


The incorporation of these colours into the rubber is often 
attended with difficulties owing to the big difference in solu- 
bilities at milling and curing temperatures. A small speck of 
dyestuff may remain undissolved after the milling, but during 
the curing will dissolve and produce a darker coloured spot, 
which owing to diffusion becomes a regrettably large blot 
Various attempts have been made to overcome this difficulty, 
prolonged grinding of the with some white 
pigment such as blanc fixe, but with only partial success. 
Phere is, however, a method by which not only can easy incor- 
poration be secured, but also a slight improvement in the 
risk of ‘‘ blooming,’ and that is first of all to convert these 
colours into their stearates by melting them with about twice 
their weight of crude stearic acid. 


Colours Slightly Soluble in Rubber 

Colours slightly soluble in rubber are unfortunately com- 
paratively few in number. Probably the most characteristi 
members of this group are such ¢ olours as Vulcafor Yellow and 
Vulcafor Scarlet. These colours are not sufficiently soluble to 
bleed from one piece of cold rubber to another. For most pur- 
poses this class of colours is ideal 
insoluble in 


such as colour 


Colours rubber may be subdivided into the 
organic pigments and the lakes made from water-soluble organi 
colours. Generally speaking, if it is possible to use an organic 
pigment as such it will be found to be more easily dispersible 
in rubber than the corresponding lake, although 
purposes the lake is to be preferred. 

Two special applications of organic colours, for the produc- 
tion of transparent rubber and jazz effects, may be considered. 
The pale crépe to be used for transparent rubber should be as 
free as possible from suspended matter, and great care should 
be taken to ensure that the rubber and compounding ingre- 
dients are perfectly dry, or turbidity will result during the 
cure. The accelerator and activator should be selected with a 


for certain 


und (2) that it should have a particle size 


view to perfect solubility in the rubber. Zine or cadmiur 
stearates are perhaps the safest activators, since there is les 
danger of undissolved particles than when the oxides are en 
ployed. With regard to the most suitable colours, the ide: 
ones should be perfectly soluble in the rubber and used 
such concentration that there is no fear of any separation 061 
blooming on Rubber soluble colours are, however 
not absolutely essential, since certain colours which give 
rubber colloidal dispersions which do not aggregate may lx 
employed with success. 


storage 


Jazz Effects 

In many of the early attempts to produce marbled and jaz 
effects, the coloured pigment was simply dusted upon thie 
mix as it passed through the calender. Needless to add, the 
result was neither pleasing nor practical. The best effects ca1 
only be obtained by the partial mixing of different portions 
of the basic rubber compound into which the various coloure: 
p:gments have been properly incorporated. 

Chere are three important considerations to be kept in mind 
in the production of these effects. (1) The colours employed 
must be practically insoluble in rubber, both in the cold and 
during the cure. In steam cured goods, the selection of pig 
ments is still further narrowed down, since some colours which 
do not bleed in press cures will do so in open steam. (2) The 
various portions of coloured mix should be of the same plas- 
ticity when put through the rolls, producing the jazz ettect 
and (3) the degree of mixing must be just sufficient to give the 
effect and no more, or dull patches will result from the blending 
of complementary colours. 

A novel method of obtaining a far more natural marble 
pattern is to split the rubber as it leaves the calender upon 
which the jazz mixing has been effected (U.S.P. 255,017), Inci- 
dentally it may be mentioned from the esthetic point of view 
that a pleasing jazz will always be found to contain a pre- 
dominance of white, or some bright colour, such as yellow. 

Celouring Ebonite 

In the colouring of ebonite there is the obvious difficulty of 
covering up its natural brownish-black colour : this involves 
the use of a large proportion of colour. It is true that this 
colour can first of all be covered by the use of a white pig- 
ment such as lithopone, but then it is necessary to overcome 
the hiding power of the white pigment, and furthermore the 
introduction of the inorganic pigment tends to give rise to a 
stone-like ebonite. In most cases the brightest results can be 
obtained by the correct balance of both white pigment and 
colour. In fact, in the case of the darker colours the use of a 
white pigment is essential, since at the necessary concentration 
these colours are in themselves very dark. With the paler 
colours, however, such as. yellow or orange, quite bright 
products can be obtained in the absence of inorganic pigments 
with consequent improvement in physical properties. 

In the successful production of coloured ebonite it is neces- 
sary to balance the three factors of time, temperature and 
sulphur. If it is intended to work at comparatively high tem- 
atures such as steam at a pressure of fifty pounds per square 
inch, the key to success is to keep the sulphur down to a 
minimum, which may be taken as about 30 parts of sulphur 
per 100 parts of rubber after due consideration has been paid 
to any sulphur which may be absorbed by any other substance 
in the mix. 

It is unfortunate from the point of view of coloured ebonite 
that the action of accelerators in its production differs funda- 
mentally from their action in soft rubber, inasmuch as the 
accelerator, has no effect upon the physical properties of the 
vulcanisate, and hence the sulphur cannot be greatly reduced 
The accelerator merely speeds up the inevitable result. Then 
beneficial effect consists in either reducing the temperature 
of the cure or in shortening the time. If powerful accelerators 
are not used carefully they actually do more harm than good 
in the production of coloured hard rubber, since under certain 
conditions they tend to generate sulphuretted hydrogen which 
apart from the harmful effect of the resulting micro-porosity 
upon the ease of polishing of the product, actually tends to 
destroy the colours by reduction. Since many of the best 
ebonite colours, especially the vermilion substitutes, are 
of the class of vat dyestuffs, this generation of a reducing gas 
is especially harmful. It can, however, be avoided by employ- 


ing a well regulated rise in curing temperature. 
In thick layers on masses of accelerated mix, this generation 
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f gas may become sufficiently powerful and spontaneous to 

ke on the character of an explosion, and cases are known 

here quite heavy presses have been completely disrupted by 
this effect. 


In conclusion it is safe to affirm that the organic colours have 


made possible the preduction of the bright effects which have 
done so much to popularise the use of rubber in many new 
directions. It is not expected, however, that these special 
colours will replace the old stendard inorganic colours for 
many purpose in wh'ch brightness is not an important factor. 





Basic Intermediates for Dyestuffs: No.XXIII—-Diphenylamine 


and Its Derivatives 
By “ Consultant” 


fue manufacture of the dyestuffs of the Metanil Yellow and 
Orange IV type utilises a certain amount of diphenylamine 
is such, whilst the condensation of methyldiphenylamine with 
ketonic compounds such as Michler’s ketone, or with p-di- 
methylaminobenzoyl chloride, gives a series of acid dyes, 
which, although not of the first importance, have a certain 
place among industrial dyestuffs. The chief way in which 
compounds of diphenylamine are used is in the preparation 
of the so-called sulphur dyes, in which the sulphurisation of a 
nitroderivative of diphenylamine leads to the formation of a 
complex vat dye. In this connection it is worth mentioning 
that by the action of sulphur chloride upon diphenylamine 
itself, Orloff (Zeit. fiir Farbenindustrie, 1928, Pp. 121) obtained 
a trithiodiphenylamine (142), which on nitration gave a 
compound which gives fast red shades on wool from an 
ammoniacal solution. Further, by the action of phosgene on 
diphenylamine the well-known Diphenylamine Blue is obtained, 
which is a member of the triphenylmethane series. If thio- 
phosgene is substituted for phosgene in this preparation, only 
a small trace of the Blue is obtained, the bulk of the product 
being a deep wine-red compound which has no pronounced 
dyeing properties. 
Diphenylamine 

The preparation of diphenylamine itself is a comparatively 
simple operation, and the method generally used on an 
industrial scale depends on the reaction :— 


C,H;.NH,+H,N.C,H; =C,H;.NH.C,H; +NH; 


a reaction which only proceeds to an appreciable extent in the 
presence of hydrogen chloride, which removes the ammonia. 
It may be added that Sabatier and Senderens (C.R., 1904, 
Vol. 138, 457, 1257) obtained a small yield of diphenylamine 
during the passage of a mixture of aniline vapour and hydrogen 
over a heated nickel catalyst. In actual practice the di- 
phenylamine is made by one of two methods—the heating of 


Pies 


NH.COCH, + Cl 
S NH \/ ad 


a PP es, 
Mei "Weal 


143) 


aniline with aniline hydrochloride, or by Contardi’s process, 
in which zinc chloride is used as a condensing agent. Two 
other processes are commonly described in textbooks, namely, 
the condensation of chlorobenzene with acetanilide (143) in 
the presence of cuprous iodide as a catalyst, and of potassium 
carbonate to remove the acetic and hydrochloric acids ; and 
the same process with brombenzene, but these latter are 
only of academic interest. 


The Hydrochloric Acid Process 

In the hydrochloric acid process the following details are 
more or less closely adhered to. The reaction is conducted in 
a thickly enamelled autoclave so that no traces of copper or 
iron can get into contact with the batch. The presence of 
either of these metals leads to a considerably decreased yield 
of diphenylamine. Dry and granular aniline hydrochloride 
1 cwt.) is placed in the autoclave together with redistilled 
aniline (80 lb.), and the whole heated under pressure to 260°C., 
for which purpose a bath of fusible metal is recommended 
one part of tin, four parts of lead), The pressure is not 


(142) 


allowed to rise,above 5 atmos., and a release valve is provided 
by which the ammonia can be blown off automatically when 
this pressure is reached. The temperature is maintained at 
260° C for about twelve hours, but stirring which should have 
proceeded slowly throughout the operation is continued until 
the temperature has dropped to below 80° C., at which point 
the mixture is poured out into strong hydrochloric acid. The 
acid solution is maintained at boiling and decanted from any 
sohd matter. On diluting the ecid solution the diphenvlamine 
Is precipitated, but the aniline hydrochloride remains in 
solution. 

The diphenylamine so prepared is best purified by drying 
followed by distillation in vacuum, although superheated 
steam at 200° C. will effect purification almost equally well 
The yield is only about 75 per cent. of the theoretical, since 
a part of the aniline always remains unchanged at the end of 
the operation. It is economised by using the clear diluted 
liquor after the precipitation of diphenylamine for the prepara- 
tion of more aniline hydrochloride. An alternative method of 
purification is to allow the molten contents of the autoclave 
to solidify, and to grind them in a ball mill with dilute hydro- 
chloric acid until free from aniline salts. The grinding must 
not be too prolonged, or the diphenylamine will be reduced 
to such a state that subsequent filtration becomes difficult 

There is a so-called ‘ Catalytic Process ’’ for the preparation 
of diphenylamine, but this in reality only proves to be a 
slightly modified form of the process just described, in which 
a small quantity of hydrochloric acid is added to a large excess 
of aniline to produce the charge for the autoclave. A modifica- 
tion of more interest is the use of ferric chloride and copper 
bronze in the production of diphenylamine from aniline. The 
aniline is heated with one-half its weight of ferric chloride 
(with 6H,O), together with one-twentieth its weight of copper 
bronze and one two-hundredth of its weight of iodine. The 
advantage of this process is that large pressures need not be 
used, the reaction being conducted at 110 lb. pressure and a 
temperature of 238° C. The yield is not particularly 
and the product is very deeply coloured. 


good, 


Contardi’s Process 

The first stage in Contardi’s process is the preparation of the 
double salt of zinc and aniline hydrochloride. This has the 
constitution ZnCl,, 2 (C,H;.NH;.HCl), and may be prepared 
by mixing the appropriate amounts of zinc chloride, aniline, 
and hydrochloric acid. This substance is heated with twice 
its weight of aniline. A better way is to heat aniline (9 parts 
to boiling in a cast iron digester fitted with stirrer and return 
condenser, and to add zine chloride (2} parts) and ammonium 
chloride (1 part). Heating is continued until no more aniline 
drips back from the condenser, when more aniline is run in 
and the heating and addition of aniline continued until the 
vessel is almost full. At this stage vacuum is applied, and 
any excess aniline distilled off, after which the diphenylamine 
itself may be distilled off in a pure state until only a small 
residue remains in the retort. This residue is able to convert 
a further amount of aniline to diphenylamine, and in all will 
serve five times for the preparation in this way, after which 
its efficiency becomes impaired and the vessel must be cleaned 
out and operations commenced afresh. The reactions which 
are responsible for the cycle of operations are shown below : 

(1) ZnCl,, 2(C,H,;. NH,.HCl) +4C,H;. NH, =2(C,H;).NH 
2NH,Cl+ZnCl,.2(CsH;.NH,). 

(2) ZnCl,, 2(C,H;. NH.) +2NH,Cl 
+2NHs3. 

The diphenylamine obtained from the final vacuum distilla- 
tion of either of these processes is a white or very sligh 


ZnCly, 2(CsH;. NH. HCl) 
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yellow compound. It crystallises in large white plates, has 
a pleasant odour, and melts at 54°C. Its high boiling point 
310°C.) has led to its adoption as a substance for high tempera- 
ture baths, and it is used in the laboratory, dissolved in strong 
sulphuric acid, for the detection of small traces of nitric acid, 
which produced a deep blue colour with such a solution. In 
addition to the uses mentioned for diphenylamine in the first 
paragraph, it gives on melting with sulphur the compound 
thiodiphenylamine (144), the parent substance of the thionine 
dyes, and by heating to a fairly high temperature (300° C.) 
with aliphatic acids such as, for example, oxalic acid, it gives 
rise to acridide compounds (cf. 145). Many of the acid 
dyestuffs are made from methyl diphenylamine, a liquid 
boiling at 291° C. 


S CH 
oY_YyY» ASIN 


VFA wy, \/\4 

NH } 

(144) (145) 

Derivatives of Diphenylamine 
The methyl compound may be prepared by the action of 
methyl sulphate upon the diphenylamine, but it is cheaper to 
methylate by the use of methyl alcohol under pressure. In 
this case the diphenylamine (2 cwt.) is mixed with hydrochloric 
acid (1} cwt.) and methyl alcohol (} cwt.), and the mixture 
heated to 200-250° C. for 10-12 hours. The mixture is cooled 
somewhat and poured into concentrated hydrochloric acid, 
when the hydrochloride of diphenylamine, which is solid, may 
be separated from the liquid hydrochloride of methyldipheny]- 


amine by filtration. On causticising the solution of methy!- 
diphenylamine hydrochloride, the base itself is precipitated 
as an oil, and may be purified by distillation in vacuum. 

Of the other derivatives of diphenylamine, those used in 
the preparation of the sulphur dyes are the most important 
Thus, hydroxydinitrodiphenylamine (146) is prepared fron 
p-aminophenol and 2: 4-dinitrochlorbenzene, and is used foi 
the preparation of Immedial Sky Blue (Pyrogene Direct Blue 
etc. The condensation is a remarkably simple one ; equivalent 
quantities of the two compounds are stirred together at 
40-50° C. in the presence of calcium carbonate or sodium 
acetate. 


HC x \- N He NO, 
sacs NO, 
(146) 
XO, NO, 0 
x0.2 ya=K ‘ua 
oe Na 
NO, NO, ONH, 
(147) 


The indophenol from 4-hydroxy-4’-methyldiphenylamine is 
used in the same way for the production of Thionol Blue 2B 
(BDC) (Thionone Indigo B, Sulphur Blue L, Immedial Indone 
R). It is of interest to note that at one time the hexanitro 
derivative of diphenylamine (in the form ofits ammonium salt 
147) was used as a yellow silk and wool dye under the name 
“ Aurantia.’’ Its use at the present time is restricted to the 
manufacture of photographic colour screens. 





Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Dyeing of Furs, Leather and Animal Substances 
LEATHER and furs, as well as feathers, hair, skins, hides, pelts, 
chamois, bone, horn, ivory and such substances are similar 
to wool and silk in their general differences from vegetable 
substances, and in dyeing present analogous problems. The 
differences are, however, more accentuated than with wool and 
silk, and the technique of manipulation varies with each type 
of substance as well as with individual specimens of the same 
type. 

Greater care is necessary in avoiding damage, and the 
presence of grease, fat and other animal substances causes 
complications, while the materials cannot be given the treat- 
ments permissible with woo] and silk. With leathers there 
are the additional influences of the different tanning treat- 
ments, e.g., the chrome, oil, vegetable, and alum methods, 
to be taken into consideration. 


Preservation of Distinctive Properties 

Softness, lustre and the other physical properties, which 
give the different furs and leathers their distinctive qualities, 
must be preserved. With skins, for example, unless special 
care is taken, the dyeing process renders them liable to dry 
hard. In the case of furs, the lustre and natural lie of the 
hair must not be lost, while often it is necessary to apply the 
colour so that the shade changes from the tip to the root 
of the hair, in imitaticn of natural effects. With feathers, 
there is very great difference between the fur-like outer por- 
tions and the hard, scaly parts of the quill. Feathers from 
different sources vary widely in character, from soft down to 
hard material which is only penetrated with difficulty. Hair 
and bristles, including human hair, offer also their own special 
problems, In addition there are substances such as mother- 
of-pearl, which are coloured for buttons, and bone, horn and 
ivory, which may be considered in the same category. It will 
be seen, therefore, that the colouring of these materials re- 
quires skill and practical experience if satisfactory effects are 
to be obtained, and are in fact of more importance than the 
dyestufis themselves. 

The dyes used belong principally to the acid, basic, direct 
and mordant classes, including as well some vegetable dyes. 


There are also special dyes which will be mentioned later. 
The methods of pre-treatment are as varied as the materials 
to be coloured, but are comparatively gentle. Owing to dif- 
ficulties of penetration and of getting uniform results, the 
most soluble and most easily levelling dyes are generally 
chosen. Often total immersion of the material has to be 
avoided ; skins, for example, may be dyed in pairs with the 
flesh sides together, to keep the dye liquor from these parts. 
Staining is widely adopted, and colours are also applied by 
brush and spray. 
Dyes from Phenylenediamines 

Among the dyes which are special to the animal fibres of 
the fur and leather type, the most important are those ob- 
tained from amines, especially those produced on the mate 
rial by oxidation. Constitutionally, these probably belong 
to the quinone-imines. The simplest products used are the 
easily oxidisable m- and p-phenylenediamines and p-amino- 
phenol ; oxidation is effected by substances such as hydrogen 
peroxide and potassium bichromate. 

A typical method of application in the case of, for example, 
a fur, is to scour, rinse, and then allow to steep for several 
hours in a cold weak solution of bichromate. The fur is then 
placed in a weak solution of the hydrochloride of the diamine, 
with a little vanadium salt added as oxygen carrier, and 
allowed to stand until the requisite shade is obtained. Ac- 
cording to the strength and time of treatment this will be 
brown or black. The shades given by the older amines were 
more or less restricted to browns and blacks or variations 
of these. 


Varied Colours 

In a recent patent, B.P. 189,046 (I.G.F.A.), by using a 
suitably substituted p-aminophenol in conjunction with a 
diaminophenol ether, shades from claret to violet and blue 
are possible. Thus a bordeaux results from treatment in a 
bath with 0-075 per cent. p-aminophenol hydrochloride, 
0-125 per cent. 2-4-diaminoanisole, 0-05 per cent. ammonia, 
and o-1 per cent. hydrogen peroxide. The tints will be deep 


reddish if an iron, chromium or copper mordant is used before 
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dyeing. m-Aminophenol, 2:6-dichlor-4-aminophenol, 2:4-dia- 
minoanisole and 2-4.diaminophenetole are also mentioned. In 
a similar patent, B.P. 189,054, by the same applicants, halogen 
or nitro derivatives of p-aminophenol are used, greenish and 
reddish browns being obtainable. 

The aminophenols and phenylenediamines are often put 
up in special preparations, designed for producing particular 
shades, as in the old Ursols, Furrols, Furréins and Nako 
colours. 

A. J. Hall and the Silver Springs Bleaching and Dyeing Co. 
(B.P. 270,075) use, instead of phenylenediamines, the dia- 
mines of diphenylamine, e.g., 2:4-diaminodiphenylamine, 
along with hydrogen peroxide. 

Yellow shades are obtained by a process analogous to some 
of the above in B.P. 274,999 (I.G.F.A.), where aminodipheny]- 
amines are again used. A diaminonaphthol, probably the 
1:6:8-isomer, has also been recently recommended for the 
dyeing of hair and feathers, with the use of mordants and 
oxidation (F.P. 618,723, I.G.F.A.). 

Amino compounds occasionally cause skin trouble; the 
effect appears to be partly an individual one, and probably 
connected with the general state of health of the person 
affected rather than by the amines acting as general poisons. 

In B.P. 269,583 (I.G.F.A.), p-diamines are obtained in 
form suitable for colouring hair, including living hair, by 
treatment with sulphur dioxide, water being absent. The 
products are thus easily soluble in water and also quite stable. 
The conversion may be carried out in benzene solution, the 
products coming out of solution as formed. 

Dyes which may be applied directly to fur and the like 
without the necessity for an oxidation treatment can be 
synthesised by condensing a benzoquinone with a nitro- 
aminodiphenylamine sulphonic acid (B.P. 219,763 M.L.B.) 
or a nitroanilidodiphenylamine sulphonic acid. Thus the 
product of formula shown below gives browns with a greenish 
shade, previously only obtainable from mixtures of dye- 
stuffs. 


NO. ig cr 
ence Jones oO oes 
HS03Na H NO2 


Closely similar to the fe of the last patent are those 
of G.P. 431,776 (I.G.F.A.), where a diaminodiphenyl or a 
diaminodiphenylmethane is condensed, first with a chlornitro- 
arylsulphonic or carboxylic acid, and then with benzo- 


quinone. 


Bow onowomomene’ 


The dve of the above formula gives tobacco-brown shades 
on leather. 

The dyestuffs produced by the oxidation of amines on the 
fabre are probably of similar general structure to the chain 
compounds shown in the formule. 

As already mentioned, direct, acid and wool dyes can be 
used for leather. The number of dyes of these classes which 
might be used is, of course, large, although the number 
actually used in practice is more restricted. Some new pro- 
ducts for this purpose are protected in B.P. 247,187, these 
being acid azo dyes obtained according to the following 
scheme :— 


4 S03, Na 


Amine Resorcinol< Aminonaphthol< Amine. 


Treatments for Scouring, Levelling, etc. 

As stated earlier, variations in properties between indi- 
vidual parts of the same material, and the presence of foreign 
substances, Cause great difficulties in obtaining level dyeing 
and proper penetration, and this difficulty is not lessened by 
the fact that the materials cannot be subjected to severe 
treatments before colouring. Assistants, if of suitable type 
and if they do not produce secondary effects, are therefore 
of great advantage. The recent extensions in the production 
of wetting agents should therefore be of assistance here. Recent 


developments are not numerous, but a few of them are brought 
forward below. 
Recent Developments 

In B.P. 279,942 (B.D.C., R. S. Horsfall, and L. G. Lawrie), 
the solubility of dyes in water is increased by the use of 
phenols, particularly resorcinol. The phenols, being hydroxylic 
solvents and also good solvents for organic substances, are 
especially suitable for this purpose. Generally, it is not easy 
to dissolve organic substances, except those of low molecular 
weight, in mixtures of water and organic solvents. The- 
higher fatty alcohols, which might otherwise be suitable, are- 
not sufficiently miscible with water. With the phenols above- 
mentioned, quite deeply coloured solutions can be obtained 
with which furs, bone, ivory, horn, resins and celluloid films 
can be coloured. 

Unlevel results in dyeing skins, hairs, etc., are avoided 
in D. R. P. Appn. J. 27,621 (I.G.F.A.) by giving preliminary 
soakings in solvents of ‘inorganic or organic acids or salts. 
A solution of sulphuric acid of 6-1-0-3 per cent. strength is 
mentioned, and the soaking is done at room temperature. 

N-alkylomegasulphonic acid derivatives of aminoanthra- 
quinones and other amino derivatives, containing no other 
sulphonic acid groups, and which have previously been used 
for dyeing acetyl silk, are found to be very satisfactory for 
fur. Dyeing with these latter is done under circumstances 
such that hydrolysis does not take place (B.P. 268,952, 
B.D.C. and R. S. Horsfall). 

The soluble products obtained by condensing urea with an 
aldehyde, particularly as described in B.P. 151,016, 171,094, 
213,567, have an excellent protective action upon animal 
fibres, and may be used in processes where alkali or acids are 


present, to prevent deterioration (B.P. 285,554, B.D.C., 
Horsfall, R. S., and Lawrie, L. G,) 
Finally, the treatment with ozone known as the “ Zair”’ 


treatment, for increasing the affinity of animal substances for 
dyestuffs, may be mentioned. An account of some trials of the 
process will be found in the Journal of the Soviety of Dyers and’ 
Colourists for the current year, page 230. 





Dyeworks Explosion Inquest 

Aran inquest held at Huddersfield on Thursday, September 27, 
light was thrown upon the cause of the explosion which oc- 
curred at the Turnbridge Works of the British Dyestuffs 
Corporation on Monday, July 16, and resulted in the death of 
two men, Thomas Mullarkey, a chemical foreman, and Edgar 
Blagborough, a greaser. 

Robert Lamb, chemical labourer, said that he was working 
with Mullarkey on the morning of the occurrence. On the 
previous Saturday Mullarkey had told witness to light the 


gas under one of the autoclaves. This he did. He under- 
stood that it was dangerous to “ blow off’’ an autoclave 
if any of the lights were burning under it. When Mul- 


larkey gave instructions for the autoclave to be ‘“‘ blown off ”’ 
it did not occur to him that Mullarkey had perhaps forgotten 
that he had given instructions for the lights to be lit, not did 
it occur to him to remind him. 

Dr. Morley, a chemist of the Dyestuffs Corporation, said 
that Mullarkey was an experienced charge hand. They were 
engaged in the manufacture of diethyl meta toluidine, and 
when the autoclave was discharged it would give off alcohol 
vapour, together with ethyl chloride, a highly inflammable 
mixture. Mullarkey knew it was dangerous to “ blow off ”’ 
an autoclave if there were any lights near, and he must have 
forgotten that he had given instructions for the lights to be ht. 

The jury returned a verdict of ‘‘ Accidental death,”’ 
adding that they were of the opinion that there was careless- 
ness on the part of those responsible. 


New Artificial Silk Factories 

In the textile industries, the feature of the past week has 
been the announcement of a number of plans for the erection 
of new artificial silk factories at Derby, Doncaster, and Kendal, 
and for augmenting the output of existing works. In Man- 
chester, a more promising volume of inquiry for cotton piece- 
goods has been noticeable, particularly on Indian account, 
and this has resulted in a fair amount of business, but trade 
generally has not expanded to the extent expected. Buyers 
are still waiting for cotton prices to settle down. 
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Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


Lancashire 

Che-e is little change in the dyestutf market to report 
the demand can be described as fair, and at that somewhat 
better than the average of last year. The loss of trade in 
cheaper materials and the ever increasing demand for faster 
colour are reflected in the changing balance of the dyestuffs in 
use. The high cost of the application of the faster dyestuffs 
acts as a brake on the swing over, which is all the more healthy 
for its slowness in view of the many problems still unsolved 
and the doubtful all-in merit of the results in the case of many 
textiles. Lack of penetration in some instances might be 
cited, and the fact that a fast colour has been rubbed off instead 
of dissolved off the fabric in the household wash does not make 
the result any more satisfactory 

Interesting features of the change are the new problems 
which have been presented to manufacturers by the longer 
life conferred on cotton fabrics by the faster dyestuffs. The 
consumer is apparently not impressed with the slogan of 
colours guaranteed to last as long as the fabric, but is demand- 
ing a fabric which will last as long as the colours, and she will 
pr ybably get it 

During the month it is reported that the two outstandingly 
important vat dyestuffs, Indanthrene Browns KR and G, 
hitherto imported from Germany, have been marketed by the 
I.C.I. group, and the event is looked upon as a noteworthy 
achievement 

The cotton trade has had a somewhat better month but 
the general position is still the same and unsatisfactory. It 
was confidently expected that the scheme for the amalgama- 
tion of many of the American yarn spinners involving the 
formation of a holding company to be called the Textile Cor- 
poration would be successfully launched at the beginning 
of the month, but it is still hanging fire. The recommendation 
of short time equivalent to a fortnight’s closing down during 
the months of September and October does not indicate too 
good a state of affairs in the cotton spinning section, but is 
not considered to indicate that the position is becoming 
worse 

The extension of Messrs. Wardles’ works at Leek, in con- 
junction with Messrs. Grout and Messrs. Gillet, of Lyons, 
arising from the working of the Safeguarding of Industries 
Act, is being watched with interest as indicating a possible 
revival in the natural silk trade, and taken in conjunction 
with the establishment of English factories by American 
hosiery manufacturers for the same reason is good evidence 
for the soundness of the safeguarding measure. 

It is reported that samples of the new viscose silk made by 
the Lilienfeldt process are being shown by Courtaulds, Ltd. 
It is claimed that the new viscose silk has a greater tensile 
strength when wet than the older variety, and also that it 
provides the means of obtaining the finer counts so much 
in demand at the moment. 


Yorkshire 


When comparing the turnovers of the individual months of 
a normal year with the corresponding ones of its immediate 
predecessor, given that it also was normal, one is struck by 
their similitude, despite decreased prices. There is a similarity 
between the turnovers of the September just completed and 
that of the September of last year, but whereas last year a 
tailing off was experienced towards the end of the month, this 
year the briskness with which the month opened was well 
maintained to the end and so a somewhat better value was 
reached. During September last year the price factor dropped 
from 2} per cent. to 2 per cent. and prices of intermediates 
and particularly those of many dyestuffs have since steadily 
decreased, the latter by as much as 20 per cent. It would 
appear from these turnovers slightly up and prices 
considerably down—that activity in our industry has markedly 
increased. Yorkshire makers are exporting more and, let it 
be said to the Leeds and Blackburn Chambers of Commerce 
at prices very little in excess of those ruling in this country. 

In this connection it should be explained that the Council 
f the Leeds Chamber of Commerce decided to support a reso 
ution from Blackburn on the agenda for the annual meeting 


facts 


< 
i 


of the Associated Chambers of Commerce at Plymouth. [1 
reads as follows :—‘‘ That this Association is of the opinion 
that the Dyestuffs (Import Regulation) Act is prejudicial to 
the interest of the textile industries, and is the cause of unem 
ployment in those industries. The Association, therefor: 
calls upon the Government to repeal or amend the Act in such 
a Way as to enable users to obtain dyestuffs at world prices 

Mr. C. W. Wade is reported in the daily press as having 
said, when moving that support be given to that resolution 
that he could give examples of a number of cases in which 
dyewares were very considerably above what would be paid 
for them if the Act were not in existence. Yorkshire makers 
are asking how Mr. Wade became inspired with the knowledge 
of what dyestuff prices in Great Britain would be if it were not 
for the nurturing effect of the Act on an industry always 
striving to counter what assuredly would prove a dictation 
by the big foreign combines. They would be interested 
further to know whether Mr. Wade has observed over the past 
four years any substantial reduction in the prices of colours 
imported into but not made in Great Britain. 

A letter was read from Mr. David Little, a past President of 
the Leeds Chamber of Commerce, in which he advocated the 
setting up of a permanent standing committee to deal with 
applications for safeguarding from all industries. 

Employment in the worsted section of Yorkshire textiles 
continues slack and there is no improvement in the fine cloth 
trade at Bradford, Halifax, Huddersfield, and Keighley. 
In the Huddersfield and Colne valley district employment in 
heavy woollens is very quiet, and in Dewsbury and Batley it is 
described as bad. At Dewsbury few, if any, of the mills are 
running full time. 

Scotland 
SEPTEMBER, which was quiet during the first half, improved 
towards the end of the month with the onset of the autumn 
business. The summer was beginning to be felt as too long 
by the hosiery makers and knitters, but the cold snap at the 
end of the month showed an increased flow of inquiries and 
orders. 

Dyers, bleachers, and finishers have remained fairly steady 
during the month, although the level of employment dropped 
slightly. Printers also have not been too busy; increased 
interest is being shown in block and spray methods in the 
search for novel effects. Dyestuffs and chemicals have 
lately tended to be quiet. 

The linen manufacturers, especially in Ireland, are taking 
advantage of any opportunities which offer for the improve 
ment of their trade, in which the last few years have been 
very difficult. On the technical side, for instance, increasing 
inquiries are being received for the dyeing of linen with fast 
vats, and many firms who have not gone in for these before 
are seriously considering doing so now. 

There has been a slight set-back in the wool sections, as 
buyers have in some cases been holding off for lower prices ; 
however, this will probably prove only temporary and the 
majority of manufacturers still have their mills going well. 

The statutory meeting of Scottish Amalgamated Silks, Ltd., 
was held in Glasgow on October 3. Of the shareholders in 
Scottish Artificial Silks, Ltd., 93 per cent. have accepted the 
offer of the new company. Satisfactory reports of progress 
at the Bentham, Tongland and Argyll, and other works were 
given. 

The information available of the attempt which is being 
made to establish an international bureau of standards for 
artificial silk has been welcomed by the trade. It promises 
to bring considerable reduction in the number of types, with 
consequent advantages to all concerned. 





Colour Industry in Canada 
THE production of inks, dyes and colours in Canada during 
1927 amounted to $3,221,677, or 14 per cent. above the value 
reported for 1926. Of the 30 plants in the industry, 16 made 
printing inks and printers’ rollers as their main products, 
8 made writing inks, and 6 produced dyes and colours. The 
capital employed, including fixed assets and working capital, 


Was $2,915,032 
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The Two New Browns 


In the last issue of our Monthly Dyestuffs Supplement, 
reference was made to the recent production and marketing 
for the first time in this country of the two important 
Indanthrene colours, Brown R and Brown G. We have 
now received from Scottish Dyes, Ltd., incorporated with 
Imperial Chemical Industries, Ltd., a pattern card of these 
new colours, which are being marketed under the name of 
Caledon Brown R and Caledon Brown G. They are shown 
applied in different strengths to mercerised unbleached 
cotton yarn and bleached cotton, to mercerised cotton and 
silk yarn, to mercerised cotton and viscose yarn, and as 
used for printing on mercerised cotton. The tones are 
extremely clear and strong in all the shades, the Brown R, 
as shown on mercerised cotton and viscose yarn, being 
particularly bright and clean. Scottish Dyes, Ltd., who 
have already done so much for the promotion of the British 
dyestuffs industry, are to be congratulated on this latest 
success in substituting British for continental productions. 


Qualities Described 

These browns are described as two of the most satisfac- 
tory colours in the vat dye range, as they combine all-round 
fastness with the best of dyeing properties. In the four 
most important particulars of fastness, both colours show 
the following standards: Excellence to light, chemic, 
washing and soda. They have excellent solubility and are 
level dyeing colours, which, although normally dyed cold, 
can be applied by either hot or cold methods, advantages 
which will be clear to the dyer and which make the colours 
particularly suitable for shading purposes. Both colours 
print without trouble, and are used in large quantities 
by vat printers. The standard potash method is the one 
recommended for printing. They are suitable for all 
types of machine dyeing, while their good levelling pro- 
perties are of value for artificial silk dyeing and they also 
give excellent results on pure silk. 


B.D.C. Colour Lakes 

To the very important library of British colours of various 
kinds produced by the B.D.C., Imperial Chemical Industries, 
Ltd. have now issued a bulky volume dealing very 
thoroughly with the wide range of B.D.C. colour lakes. 
As is generally known, colour lakes are complex compounds, 
either insoluble or almost insoluble in water, which are 
obtained by precipitating dyestuffs from their solution in 
water on to so-called bases or substrata by the addition 
of certain metallic salts, tannic acid, etc. In addition, 
simple mixtures of insoluble azo colours or insoluble vat 
colours with the various bases are also described as lakes 
by the colour lake manufacturer and user. This volume 
gives a very clear chemical account of the bases used in 
connection with colour lakes as well as of the precipitating 
agents, the dyestuffs suitable for lake manufacture and 
other technical particulars. 
A Range of 73 Colours 

This volume deals with no fewer than 73 distinct colours 
or shades of colour, including acid dyestuffs, dyestuffs 
of the Eosine class, basic dyestuffs, insoluble azo dyestuffs 
with no lake-forming properties, and insoluble or partially 
soluble azo dyestuffs which possess lake-forming properties. 
The fastness properties of these dyes are very conveniently 
set out in a set of fastness tables, which have been very 


carefully prepared, and are recommended as a reliable guide. 
At the same time, it is added, as trade requirements are 
extremely varied, and it is impossible in general tables 
of this class to take into account every possible factor that 
might effect the result, it is well in all special cases that 
users should make their own fastness tests. In addition 
to the chemical information about the dyes, a print is 
shown of each colour, illustrating the exact effects produced 
by the methods of preparation laid down, and indicating 
the extremely wide range of colours which are now available 
to the colour lake user. 


New B.D.C. Colours 

In addition to the dyestuffs already mentioned, we hav: 
received from Imperial Chemical Industries, Ltd., thre+ 
new B.D.C. colours, namely, Chlorazol Orange Brown R 
Toluylene Orange G, and Disperso] Diazo Black A Paste. 
The two orange colours are additions to the existing range 
of B.D.C. direct cotton colours. 

Chlorazol Orange Brown R is recommended for the 
dyeing of cotton pieces or yarns, either in direct shades 
or aftertreated with copper sulphate. The latter process 
gives orange brown shades of good light fastness. This 
colour is described as particularly suitable for dyeing wool- 
cotton and silk-cotton unions, while its property of giving 
fairly good even dyeings on viscose silk of irregular quality 
makes it of interest to dyers of this material. The effects 
as shown on cotton pieces, and cotton wool union, are 
bright and satisfying. 

Toluylene Orange G is applicable either in direct shades 
or coupled with diazotised paranitraniline, the former giving 
as the patterns show, orange brown shades, the latter full 
reddish brown shades of very good washing fastness. 

Dispersol Diazo Black A Paste is an addition to the 
B.D.C. range of colours for cellulose acetate silk. It gives 
a full bluish black shade by diazotisation and development 
on the fibre with B-oxynaphthoic acid. It is applicable 
to all types of cellulose acetate silk, and to union materials 
containing cellulose acetate silk. The effect is extremel\ 
good as shown on cellulose acetate silk yarn and cellulos: 
acetate silk piece. 


Action of Metals on Dyestuffs 

Elsewhere in this supplement is published an important 
article by Mr. G. C. Grundy on the action of metals on 
dyestuffs. Mr. Grundy has accumulated a vast quantity 
of data on the subject, which has been published by the 
Clayton Aniline Co. in the form of a tabular synopsis on the 
action of metals on dyestuffs. The members of each class 
of colours (acid, cloth fast, Neolan, chrome fast, direct and 
chlorantine fast) are grouped together, and the tables 
show the manner of their dyeing in presence of various 
metals. For example, under acid colours, the first heading 
is Quinoline Yellow, which dves normally in the presence of 
enamel, nickel, lead, and brass ; not quite so normally in 
the presence of Firth stainless and Staybrite, Dyebrite 
and Silverite; duller in the presence of Monel metal 
redder and duller in the presence of phosphor bronze 
and most abnormally of al] in the presence of cast iron, 
wrought iron, and copper. 

The tables fill altogether 17 pages, and their value to all 
those concerned with the dyeing industry should be simply 
enormous. The Clayton Aniline Co. is to be congratulated 
on its enterprise in this matter. 
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The Claims of “ Haveg” 


It is well-known that the machines and vessels used in 
dyehouses and finishing works are subjected to severe 
tests, and where the material is poor the cost of renewal is 
heavy. In addition, it is important that the goods being 
dyed should not be in contact with metal parts liable to 
induce the formation of rust or of metallic salts which 
may stain or rot the goods. From Trost Brothers, 104, 
Victoria Street, London, we have received particulars of 
the comparatively new material known as “ Haveg.” It 
: said to be unaffected by non-oxidising inorganic and 
ganic acids and other reagents. It stands a tempera- 
ture of about 130°C. In spite of its lightness (its specifi 
gravity is 1-6) it withstands a pressure of about 5-2 tons 
per square inch and a bending strain of about 2-8 tons. 
[t is composed of Bakelite, the well-known artificial resin, 
mixed with asbestos fibres. From the list given of acids 
yv which it is unaffected, it appears to have considerable 
possibilities wherever acid or neutral dyebaths. or dvebaths 
made alkaline with soda ash, are employed. A warning 
s given, however, that it cannot be used in dyeing vegetable 
hbres or in dvebaths made alkaline with caustic soda. 


The Dyeing of Fruit Pulp 


Ix the annual report of Dr. H. H. Bagnall, city analyst 
r Salford, reference is made to the use of colours in food. 
One sample contained sulphur dioxide, and the jam was 
dved with an aniline dve. There was hardly any whole 
fruit in it at all, and it was probably made from preserved 


pulped fruit, possibly two or three years old. The dye 
was obviously used, therefore, to restore the colour. 
Besides this and other instances of dyeing, there were 


several cases of firms making misleading statements on 
ir labels. This leads Dr. Bagnall to suggest that all 
anufacturers should be forced to show on a label what 

ngredients are used and in what proportion. Speaking 

generally, Dr. Bagnall says that the adulteration of food- 

stuffs is no longer the crude, unscientific business it once 

was ; it is conducted on scientific lines, and as much time 

and ingenuity are spent on it as the analyst is often com- 
lled to use to detect it. 


their 


Sixteen Kuhlmann Intermediates 

ACCORDING to a report issued by the U.S.A. Department 
ot Commerce, 16 new dye intermediates were perfected 
during 1927 at the Oissel and Villers-Saint-Paul plants of 
Etablissements Kuhlmann, and the company introduced 
‘5 new kinds of dyestuffs on the market, representing about 
40 new types. The company concentrated chiefly on vat 
dves of the Solanthrene series, and on dyestuffs for use 
with acetate silk and furs. The total production of dye- 
stuffs amounted to 8,000 metric tons (as compared with 
4,900 tons in 1926), of which 3,500 tons were indigo dye 
20 per cent. paste), as compared with 4,200 tons in 1926 ; 
2,500 tons of nitrogenous dyes (3,300 tons in 1926), and 
2,000 tons of alizarine and other dyes (2,400 tons in 1926). 
Etablissements Kuhlmann produces more than half the 
entire French production, followed by the Colorants de 
Saint-Denis and Saint-Clair du Rhone. 

In 1913 France imported from Germany half the dvestuffs 
she used. In 1921 20 per cent. of the consumption was 
imported (1,440 tons out of 7,000 tons); in 1923 II per 
cent. (1,400 tons out of IIT,500 tons), and in 1927 ra) per 
cent. (1,570 tons out of 19,500 tons). The French industry 
now produces one-fourth as much as Germany, and the 
ecent sales agreement between the I.G. Farbenindustrie 
and the French producers gives France the right to main- 
tain the existing production ratio in its expansion activities. 


The Soviet Aniline Trust 


A DELEGATION from the 
Trust), which controls the 


Soviet Anilintrest (Aniline 


production of aniline dyes in 


the U.S.S.R., has arrived in the United States for the 
purpose of visiting chemical plants and looking over the 
American equipment market. The delegation is headed 
by E. L. Brodoff, general manager of the Derbenoff Works 
Moscow. The commission consists of P. A. Konburoy 
director of the Butirsky plant; G. A. Bonvetch, chief 
engineer, and Dr. Celia A. Voskevitch, sanitary inspector 
of the Anilintrest. Their itinerary, which will cover a 
stay in the United States of about three months, will 
include Philadelphia, Boston, Chicago, Detroit and other 
large centres of the chemical industry. The commission 
will be accompanied part of the time by Professor Rodionoy, 
chemical director, and Professor Vorozhzev, director of 
research of the Aniltrest, who went to the United States 
to consult with Professor Harry D. Gibbs, of Washington 


U.S.A. Dyestuff Exports 

Exports of dyes from the United States during July 
1928, amounted to 3,817,095 lbs., valued at $779,530 
which is more than double the exports for the same month 
a vear ago of 1,525,751 lbs., valued at $331,387, according 
to preliminary figures of the Chemical Division, Depart- 
ment of Commerce. The total for the first seven months 
of 1928 comes to 15,000,000 lbs., worth $3,500,000, a 
Io per cent. increase in quantity and a 16 per cent. increase 
in value over the same period last year. China's purchases 
represented two-thirds of the total quantity shipped, or 
10,259,765 lbs., valued at $1,346,588. The country to 
take the next largest quantity was Canada, which imported 
1,573,807 Ibs., valued at $594,860, but Japan’s imports 
though smaller in quantity, 868,588 lbs., were higher in 
value, $671,880. British India took 881,660 Ibs., valued 
at $355,104. 


The Fast Colour Label 


THE habit of advertising the merits of fast colours on 
fabrics continues to grow in America. One of the chiet 
features of the Du Pont Products exhibit at Atlantic City 
was a display of cotton and artificial silk dress materials 
dved with the firm’s vat dyestuffs. The goods all bore the 
‘““ Nafal Tested Fast Colours’ tag, attesting the fact that 
samples had been tested for fastness by the Pease Labora- 
tories, of New York City. Each of the tags showed the 
laboratory test number, stating: ‘‘A sample from the 
particular dyeing of which the goods bearing this label 
are a part has been tested by the Pease Laboratories and 
conforms to the standards for fast colours established by 
the National Association of Finishers of Cotton Fabrics 
and the standard washroom practice as published by the 
Laundryowners’ Association. <A definition of these stan- 
dards has been filed with the Bureau of Standards, U.S 
Department of Commerce, and the Federal Trade Com- 
mission, Washington, D.C.”’ The label is protected by 
copyright. 


Dyestuff Licences for October 


THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during October has been furnished to the Board 
of Trade by the Dyestuffs Advisory Licensing Committee 

The total number of applications received during the 
month was 773, of which 606 were from merchants or 
importers. To these should be added 15 cases outstanding 
on September 29, making a total for the month of 788. 
These were dealt with as follows :—Granted, 713 (of which 
696 were dealt with within seven days of receipt) ; referred 
to British makers of similar products, 62 (of which 50 were 
dealt with within seven days of receipt) ; outstanding on 
October 31, 15. Of the total of 788 applications received, 
746 or 95 per cent. were dealt with within seven days of 
receipt. 
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Colour Chemistry and Dyeing from the Academic View 
By F. M. Rowe, D Sc. 


Below we publish an address which was given recently to the Society of Dyers and Colourists by 
Tinctorial 


head of the Department of 


PROFESSOR ROWE said that when he was invited to speak 
it seemed to him that he might say something about the 
industry in which he was engaged and its products of trained 
students, for the success or failure of the teaching of colour 
chemistry and dyeing was a matter which intimately concerned 
all of those who were interested in textiles, dyes and dyeing. 

Year by year, increased prominence was very properly 
given in both academic and industrial circles to the importance 
of scientific research, so that it was now rather easy to overlook 
the fact that one of the greatest services which could be rendered 
to the community by the science departments, and especially 
the applied science departments, of universities and technical 
colleges, was still the provision of well-trained recruits for 
industry. 

The question of what was the most effective method of 
training recruits for industry, and especially for the industries 
in which all of them there were interested, still appeared 
to be debatable to some extent, and that was why he was 
prepared to welcome that opportunity of stating his own views 
on the subject. Any of his colleagues from other educational 
institutions who were present would forgive him for taking 
his own department at Leeds University as the basis of his 
remarks, for, naturally, he was best fitted to speak of what 
occurred there, but he hoped that they would say similar 
things if they were speaking about the work which they were 
so splendidly carrying out in, for example, Bradford Technical 
College, the Manchester College of Technology, Huddersfield 
Technical College, and elsewhere in this country 

Colour Chemistry at Leeds University 

Looking back on the history of the forty-eight years of 
its existence, the Colour Chemistry and Dyeing Department 
at Leeds had been extraordinarily fortunate in having had 
such a sequence of men as its professors as his distinguished 
predecessors J. J. Hummel, A. G. Green, and A. G. Perkin. 
It was clear that each had pursued the same definite educational 
policy in the steady development of the type of courses 
which were now provided. They all from the outset had 
resolutely refused to provide a purely mechanical, vocational 
training in the department ; but, often in the face of con- 
siderable opposition, had striven to provide a sound and broad 
education on an increasingly scientific basis, in preparation 
for—and he hoped they would note those words “ in pre- 
paration for ’’—a career in any branch of industry in which 
the chemistry of colouring matters, of textile fibres and of 
the processes to which they were submitted, played an im- 
portant part. That was the policy which he in his turn 
had adopted. 

He thought they must agree that it was extremely important 
that the graduates of an applied science department in a 
university must be required to attain at least as high a stan- 
dard of general scientific attainment as graduates of the pure 
science departments. If anything, a somewhat higher stan- 
dard was actually desirable 

Two Points of View 

The training of a student in colour chemistry and dyeing 
was open to criticism from two extreme points of view. On 
the one hand, he still sometimes met an employer who would 
prefer to be able to engage a student who had received the 
maximum possible amount of training directly connected 
with the prospective employer's special branch of business, 
even at the expense of some of the fundamentals, for which he 
perceived no immediate application. Fortunately, this narrow 
and unenlightened point of view was becoming increasingly 
rare. 

If there were such an employer there present, he would ask 
him whether he was prepared to admit that the nature of his 
business would always remain as it was to-day, and that he did 
not desire to progress, because unless he was prepared to 
make that admission, the broader and less specialised the 
training which the prospective recruit had received, the better 
for the success of his business 

When a student entered for a course in colour chemistry 


Professov F. M. Rowe 


Chemistry of Leeds University 

and dyeing, he seldom knew definitely whether he would 
ultimately obtain a position in such widely different branches 
of industry as the manufacture of intermediates and dyes 
or of lake pigments, or the distillation of tar, or the manufac- 
ture of artificial silk or other cellulose products, or calico 
printing, or the various branches of dyeing, including garment 
dyeing and cleaning. 

Even if the student, on entering his course, did know in 
which of the industries he would be employed, it would be 
most unwise to allow that to limit the breadth of his training 
Sometimes students with little or no preliminary knowledge 
of chemistry and physics actually wished to learn to dye 
just one kind of textile fibre to the exclusion of all others 
or even went further and defined the stage of manufacture 
at which they wished to learn to dye that particular fibre 
Putting the cart before the horse in that manner had never 
received any encouragement from him, and never would. 

Prejudice Against Technological Training 

On the other hand, there were some critics who still felt 
that the inclusion of technological departments in educa- 
tional establishments was a retrograde step. To some, 
the very name of applied chemistry as a teaching subject 
was anathema, and from time to time they fulminated against 
premature specialisation and so forth, usually with little or 
no inquiry into the facts. Actually, the training of a student 
of colour chemistry and dyeing should be, and was, super- 
imposed upon the normal preliminary training in the pure 
sciences to which candidates for degrees in pure science were 
subjected, and was merely a continuation of the pure sciences 
from the point of view of certain industries. Some of his most 
successful students had made little or no progress until they 
began to study chemistry as applied to the industries, because 
they required the added stimulus of economic and industrial 
factors to impress upon them the essential importance of the 
strictest accuracy in their work, and economy of time and 
materials. 

The chief aim of a teacher of colour chemistry and dyeing 
should be the production of a scientifically-trained graduate 
with a reasonable knowledge of dyes, textile fibres and the 
processes to which they were submitted. Such a graduate 
was then capable of investigating the problems which arose, 
whether they were labelled as belonging to the domain of pure 
or applied science. 

Co-operation with Other Sciences 

Colour chemistry and dyeing could be taught properly 
in an isolated building, for successful training in those subjects 
was only possible by close co-operation with the pure chemis- 
try, physics, mathematics, engineering and textile industries 
departments of a large educational establishment. Colour 
chemistry and dyeing could not be considered separately 
It was as necessary for a modern dyer to possess knowledge 
of the chemistry of the dyes which he used, as it was for a 
colour maker to be familiar with the uses to which dyes 
were put. An intimate acquaintance with the structural 
organic chemistry of synthetic dyes was essential to a colour 
chemist who hoped to be employed in the dye-making in- 
dustry, and required a thorough knowledge of pure chemistry 
before specialising in that direction. 

Such advanced knowledge of colour chemistry was useful 
to a dyer, but he agreed that it was not essential, and it 
certainly could not be acquired in a three years’ full-time 
day course. It was equally necessary, however, for a dyer 
to acquire at the outset a sound fundamental knowledge 
of pure chemistry, physics and mathematics, on which his 
art was based, while the subsequent study of colouring matters 
could be limited to the acquisition of a thorough knowledge 
of their properties and behaviour in dyeing, with but a general 
knowledge of their chemical structure and mode of manu- 
facture. 

At Leeds they met the requirements of these two classes 
of students by a course qualifying for the degree of B.Sc. 
with Honours in Colour Chemistry and Dyeing in four years 
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after matriculation, and a course qualifying for the ordinary 
degree of B.Sc. in Dyeing in three years after matriculation. 
Unmatriculated students could qualify for University Diplomas 
by taking courses on somewhat similar lines and of the same 
duration as the corresponding degree courses, but the stage 
of progress had now definitely been reached when all students 
who could do so were much better advised to matriculate 
and qualify for degrees. 


Nature of Training 

In either of the the first vear was spent 
entirely outside the Colour Chemistry and Dyeing Depart- 
ment in attending lectures and laboratory classes in pure 
chemistry and physics, and lectures in mathematics. Two- 
thirds of the time in the second year was spent in attending 
lectures and laboratory work in pure inorganic and organic 
chemistry, and the remaining third was spent in the experi- 
mental dyeing laboratory 

In the third year some time was spent outside the Depart 
ment in attending lectures and laboratory classes in pure 
physical chemistry and lectures on engineering, but the major 
portion of the time was spent within the Department attending 
lectures on the chemical technology of textile fibres, the 
chemistry and technology of dyeing, and introductory lectures 
on the chemistry of intermediates and dyes, with practical 
work on dyeing, calico printing and cloth finishing, including 
analysis of typical dyewares, etc., in the laboratories and dye- 
house. The fourth year of the Honours course was spent 
entirely within the Department, and was devoted to lectures 
on synthetic and natural colouring matters, and to practical 
colour chemistry. All candidates for degrees or diplomas 
must acquire a satisfactory reading knowledge of French and 
German in order to be able to consult the foreign literature of 
subject 

Courses tor shorter periods 


above courses 


arranged to suit the 
individual requirements of students who wished to receive 
special training in colour chemistry and dyeing, provided that 
they had a satisfactory previous training in the pure sciences 

Professor Rowe said that details of the equipment of the 
Department or of the actual work on colour chemistry and 
dyeing carried out by the students could be found in a 
prospectus, but one point called for comment 


The Machinery Side of Dyeing 

Their practical dyehouse at University was now 
equipped with typical modern machinery for processing wool, 
cotton and artificial silks in their various stages of manu- 
facture In addition to dyeing material to the requirements 
of the adjacent textile industries department, ample other 
textile materials were provided for experimental purposes 
so that students could acquire as much varied practical experi- 
ence on a semi-large scale as they wished. That was supple- 
mented by the kindness of a number of firms who were good 
enough to help students to gain additional practical experi- 
ence by allowing them to work in their factories during the 
University vacations. They now gained also a brief experience 
in the tanning and dyeing of leather in the adjacent leather 
industries department 


were a Is ) 


Leeds 


Post-Graduate Training 
Students of the 
of B.S« 


Department who had obtained the degree 
with Honours, as well as graduates of other approved 
universities, could carry out research in colour chemistry or 
dyeing, etc., in the three research laboratories at Leeds Uni- 
versity, as candidates by thesis for the degree of M.Sc. in one 
further year or the degree of Ph.D. in two further years 

~ Such post-graduate training in research was of inestimable 
benefit in developing a student’s capabilities, out of all pro- 
portion to the extra investment of time and money involved. 
It must be remembered, and especially must it be remembered 
by the student himself, that prior to graduation his practical 
work had consisted mainly in acquiring accuracy and manipu- 
lative skill by carrying out various experiments, which were 
known to succeed and for which exact details of procedure 
were supplied. He had never ventured into the unknown, 
and had yet to discover whether he possessed or could develop 
the faculty for surmounting difficulties. A student who had 
passed through his course with flying colours, graduated with 
First Class Honours and possibly been awarded a medal as 
well, ran a serious risk of feeling self-satisfied and that he had 
little left to learn. That state of mind, when it existed, 


disappeared entirely, however, after the first few months of 
research work, and the inevitable depression which set in 
when the truth dawned as to how little any one of us yet knew 
must be removed by careful guidance. After passing through 
that period, ingenuity and initiative developed rapidly, and 
he was sometimes amazed at the quality and quantity of the 
work which some research students turned out. 

Subsequent Careers_of Students 

Professor Rowe said that his academic view of colour 
chemistry and dyeing would be incomplete if he did not con- 
clude by saying something of what became of students after 
they had satisfactorily completed their courses, for it was by 
the subsequent careers of their students that the success or 
failure of their work must be judged. The placing of these 
students was greatly facilitated by the fact that many firms 
now realised that they required to know something more of a 
prospective recruit than that he had passed through a certain 
training and obtained a certain degree. They wanted an 
opinion as to his personality, disposition, temperament, and 
promise, based on personal observation and intimate contact 
both in and outside College hours over a long period, and they 
were wise enough to consult the teachers concerned when 
vacancies occurred on their staffs. 

In the case of his own department, this demand for their 
students, especially for those with post-graduate training, had 
recently considerably exceeded the supply available, and he 
had been forced to tell prospective employers that there would 
be no more ready for employment until next summer. 

Of the students who completed courses in the Colour Chem- 
istry and Dyeing Department at Leeds University during the 
period 1919-1928, he had details of the work which 183 of 
them left the Department to take up :— 

Sixty-nine became dyers and dyers’ chemists in every branch 
of the industry ; eight chemists to dyers and cleaners ; eight 
calico printing chemists; 17 dyeing chemists and travelling 
experts to dye makers; 31 works chemists and research 
chemists to intermediate products and dye makers; two 
research chemists to pigment makers; 20 chemists to 
artificial silk manufacturers ; six textile chemists and research 
chemists for textile fibres; 12 teachers; one a _ factory 
inspector ; and nine research chemists in other industries. 

When it was remembered that they all attended substantially 
similar courses, he thought there was something to be said for 
the thorough and fundamental scientific and technical training 
which he had outlined. 

He had yet to meet a student from any educational estab- 
lishment in this country where colour chemistry and dyeing 
were taught in full-time day courses, who regretted the time 
spent in those subjects, if he was trained sufficiently broadly 
and satisfactorily completed the courses. Nor had he ever 
met a reasonable employer, who had tried one of these students 
as a recruit and had realised that he required a short time in 
which to feel his feet in a works, who had ever regretted employ- 
ing him. On the contrary, having tried one of these students, 
no matter whether he was trained at Bradford, Manchester, 
Leeds or elsewhere, sooner or later the employer would ask for 
another of similar type 





U.S.A. Package Dyestuff Exports 
EXPORTS of package dyes for household use from the United 
States amounted to 202,152 lb. during the first eight months 
of 1928, valued at $146,633, according to the Chemical 
Division, Department of Commerce. This is the first year 
enumerated in export statistics. 


Japan was the heaviest purchaser, buying 36,762 Ib., 
valued at $53,783. Canada ranked next with 72,980 Ib., 


valued at $23,137. Mexico and Argentina bought quantities 
worth $11,912 and $6,295 respectively, and shipments were 
made to 43 other countries. 

Consul H. M. Wolcott, of Caracas, states that the use of 
package dyes in Venezuela is on the increase. This has not 
as yet been reflected in American export trade, which was 
valued at only $4,583 during the eight months’ period, largely 
because European package dyes are available at lower prices, 
and the average consumer must be educated to 
advantages before he is willing to 


economic 
pay the higher price 


charged for the American product 
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The Use of Various Metals and Alloys for Dyeing Machines 


Some Notes on Their Suitability 


A very important piece of work has been carried out by Mr. J. C. 


who 


Grundy has determined the actions of various 


metals used in the manufacture of dveing machines on various classes of dyestuffs. g The vesults have been published by the 
Clayton Aniline Co, 


A sURVEY of modern literature indicates that there have been 
no comparative tests made of modern metals and alloys 
demonstrating their advantage over one another or over the 
older metals, such as iron, copper, etc. in their resistance to 
dyestuffs, although much literature is available dealing with 
the non-corrodible qualities of the various metals. 

From the point of view of freedom from reaction with 
dyestuffs and the reagents used in the application of the latter, 
the following metals have been tested :—Cast iron, wrought 
iron, copper, nickel, Monel metal, lead, Firth stainless steel, 
Firth Staybrite, Dyebrite, Silverite, phosphor bronze, and 
brass. 

Analysis of the Metals Investigated 

Commercially pure samples of nickel, lead and copper were 
used, the composition of Firth stainless steel and Firth Stay- 
brite being kindly supplied by the Brown-Firth Research 
Laboratories. The analyses of the various inetals used were 
as follows :— 


FIRTH STAINLESS STEEL. 


BO RR een ate ener te re ae 0°35 per cent. 
DEMIR 5S ig'averatavarare eee GM 0°25 
SIR orp ota Wiis s wisie eis thin 6 ww ee 0°25 
RNEEE. iva alr aka hae.4k See o-or * 
ee ee ee O-ol5 
OO Re ere traces 
CRM css c:0 ce eewr0 osc 13°50 

FIRTH STAYBRITE 
PN, can arin een nha ya 0°35 per cent. 
MIRUMONORG © 66.K554%46 000s iad 0°25 Pe 
EN cahta h wirsisve wg Siew Wpate erases 0°30 
eS EE or eee ee 0-010 
PRUMEONAG: 55 ania 6.0.6 40008 O-o15 
OS Ene eee S-o 
eer cree re rrr 18-0 


DYEBRITE AND SILVERITE. 
Apparently similar to Firth Stavbrite. 
MONEL. 


The composition, kindly supplied by Monel-Weir, Ltd., is as 
follows :— 


MRMMIEY. sinia acs Wine a-ak oho NS 67 per cent. 
Eee eT CLC Te ee 28 
re 5 

PHOSPHOR BRONZE. 
LPP acne esdeasedrres ewes 85 per cent. 
EN intra is bas aw Ske die ad a awe wi 5 
POROMIIMODOUS | 65555 5)6 364,010 7s 00 01 10 
ee TE eee 95 per cent. 
Phosphoriesa Tim 0.4.6... 5 

BRASS 

fi” PE Tr ee COE ee 70°30 per cent. 
POG wictmactwWaisiirnn aware ae 29°30 
BAO Daud aatecaswuseeMeww as OTF + 
MOMGL sceavanesa buuiiwn ies 0-28, = 


Groups of Colours Tested 
The following groups of colours have been tested :— _™ 

1) Acid Colours, applied with the addition of Io per cent. 
Glauber’s salt and 3 per cent. acetic acid, or 3 per cent. 
sulphuric acid, depending upon the level dyeing 
properties of the colour, at the boil for 1 hour. 

(2) Cloth Fast Colours, applied with the addition of, to per cent. 
Glauber’s salt and 3 per cent. ammonium acetate, 
for 1 hour at the gentle boil. 

3) Neolan Colours, applied with the addition of Io per cent. 
Glauber’s salt and 7 per cent. sulphuric acid at the boil 
for 14 hours. 

4) Chrome Fast Colours, applied with either all organic acid 
and afterchromed with the requisite quantity of 
bichromate of soda, or with part organic acid and part 
mineral acid, afterchroming with bichromate of soda, 
depending upon the colour in question. 

5) Direct Colours, applied with the addition of 20 per cent. 
Glauber’s salt or with 2 per cent. soda, depending 
upon the type of colour, for 1 hour at 95° C. 

6) Chlorantine Fast Colourys, applied in a similar manner to 


the direct colours. This series is mainly distinguished 
by the fastness properties to light. 

7) Direct Colours of the Diazo Fast and Rosanthrene Type. 
These colours were applied as ordinary direct colours, 
diazotised with sodium nitrite and sulphuric acid and 
coupled with a suitable developer, for example, beta- 
naphthol, metatoluylenediamine, etc. 

(8) Baste Colours, applied with the addition of a small quan- 
tity of acetic acid cold, continuing the dyeing operation 
at 60° ¢ 

9) Sulphui applied with the addition of sodium 
sulphide in quantities varying from equal weights to 
three times the weight of sodium sulphide, at tem- 
peratures varying between 50° and 80° C. 

10) lat Colours, applied from a caustic alkaline hydrosulphite 
bath, the types of colours being indigoid and anthra- 
quinone derivatives. 

11) Azoic Colours, for example: 
traniline, dianisidine, etc. 

In each case the padding was carried out on an ordinary 
padding mangle and the diazotising and coupling processes 
were carried out in the presence of varying metals. 

In a pamphlet issued by the Clayton Aniline Co., entitled 

The Effects of Metals on Dyestuffs,’ the effect of dyeing 
each of a large number of dyestuffs in each class from each 
metal is described. Owing to the large number of results, 
it is impossible to give here more than a summary. 

Results for Acid Colours 

Generally speaking, the whole of the acid colours are sensi- 
tive to cast iron, wrought iron, copper, Firth stainless steel 
and phosphor bronze, but nickel, Monel metal, Staybrite, 
Dyebrite, Silverite and brass gave good results. In the 
Cloth Fast series the colours are equally susceptible to cast iron 
and wrought iron, hut yield fairly satisfactory results when 
applied in a copper bath, and good results with all the other 
metals with the exception of lead, in which case remarkable 
results were obtained ; this metal would be termed unsuitable 
for the dyeing of this type of colour. 

In spite of the large quantity of acid used in the dyeing 
operation, the Neolan colours are less susceptible to metals 
than any other group of dyestutfs applied from an acid dye- 
bath, this being, no doubt, due to the fact that the colours 
are already metallic salts. 

Chrome Fast colours, applied by the afterchrome process, 
are exceedingly susceptible to various metals, particularly 
iron, nickel, lead, copper and to a lesser extent Monel metal 
alloys of the Staybrite type yield very good results. The 
results for the Chrome Fast series applied by the afterchrome 
process do not hold good for the dyeings applied either on a 
chrome mordant or by the metachrome process. Generally 
speaking, colours applied by the metachrome process and on a 
chrome mordant are not as susceptible to extreme changes 
as is the case when applied by the afterchrome process. 


Colous 


Paranitraniline, metani- 


Direct Colours 

Direct colours are not appreciably effected by metals other 
than in the case of wrought iron and cast iron, but there are 
occasional exceptions. Copper has an appreciable effect upon 
several colours, for example, Direct Green B is changed much 
browner when applied in machines made of this metal. The 
remarks just made in connection with the Direct colour group 
as a whole will also bear good for the Chlorantine Fast series. 

With regard to group No. 7, Direct colours of the Diazo 
Fast and Rosanthrene type, all the metals tested gave good 
results with the exception of cast iron and wrought iron, 
which gave slightly duller shades. 

Basic, Sulphur, Vat and Azoic Colours 

With Basic colours, all the metals gave good results with 
the exception of cast iron and wrought iron, which gave 
somewhat duller shades, and lead, which gave weaker shades. 
With Sulphur colours, the metals containing copper are 
considerably effected by the action of sodium sulphide and 
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colour. 


would not be suitable machines for the dyeing of this class of operations. The tests were carried out as follows :—Boiling 
The other metals gave good results. As regards  ino-2 percent. sulphuric acid solution for 8 hours ; treatment 


Vat colours 
indigoid 


colours, 


‘ 


Investigations have also been made regarding the 
T . metals 


all the metals gave good results with both the in 0-2 per cent. sodium sulphide crystals solution at go° C 


and anthraquinone type of colours. For Azoi for 8 hours; treatment in 4 parts caustic soda 66° Tw. and 
all the metals gave good results with the exception 100 parts water at 80° C. for 8 hours; treatment in 4 parts 
cast iron and wrought iron, which yield slightly duller tones. caustic soda 66° Tw., 2 parts hydrosulphite, and 100 parts 


water at 80° C. for 8 hours; treatment in 4° Tw. chemick 
cold, for 8 hours ; treatment in 0-2 per cent. solution sulphuri 
icid containing o-r per cent. sodium nitrite, cold, for 8 hours. 

rhe results of the tests are given in the table below 


Metals 


Effects on the Metals Themselves 


effect 


dyeing 


on 


themselves when used for the 


various 


Results of Tests Made Showing Loss in Weight and Reaction of Various 
Under Different Conditions 








LOSS IN GRAMMES PER SOUARE METRE AFTER 8 HOURS IMMERSION IN SOLUTION. 
BOILING IN [TREATMENT IN TREATMENT IN TREATMENT IN TREATMENT IN 
O-2 SULPHURI O-2 SOLUTION + Pts. Causti + Prs. Caustic TREATMENT IN 0°2°,, SOLUTION 
METAI ACID SOLUTION F SODIUM SUI Sopa 66° Tw Sopa 66° Tw. 1° Tw. CHEMICK SULPHURIC ACID 
FC Hours PHIDE CRYSTALS too Pts. WATER 2 Prs. Hypro- Corp For 8 Hours. 01% SOLUTION 
AT go C. FOE 1T So” C. FOR SULPHITE 100 PTs SopiuM NITRITE 
8 Hours S Hours. WATER AT SO € Corp FoR 8 Howrs. 
FOR 8 Howrs. 
Cast Ire 71 Nil Nil Nil 500 88 
Corrosion taken Appearance Corrosion taken \ppearance Obvious corrosion Little change 
place blacl place blacker 
Wrought Iro $30 Nil Nil Nil 100 60 
Corrosion taken Appearance Corrosion taken Appearance Obvious corrosion Little change 
place blacke plac e blacker 
Copper ..cees 30 Nil Nil Nil Nil 18 
Appearance Appearance Little change No change No change Little change 
duller blacker 
Nickel 6 Nil Nil Nil 30 12 
No change \ arance No change Appearance Corrosion taken Little duller 
black blacker place 
oS. I Nil Nil Nil 20 12 
No chang \ppearanc No change Somewhat Slight corrosion Little dullet 
black blacket 
Le Nil Nil 21 Nil Nil 10 
( ted wit srighte No change No change No change Coated with 
Lead Sulphat Lead Oxide 
Firth St ess 38 Nil Nil Nil 5 Nil 
Steel Appearance Slightiv bl No change No chang No change No change 
dulle: 
Firth Staybrit Nil Nil Nil Nil Nil 
No chang \ No change No change No change No change 
Dvebrite ...... Nil Nil Nil Nil Nil 
No chang No chang No change No chang No change No change 
Silverite ....... Nil Nil Nil Ni! Nil Nil 
No chang No change No change No change No change No change 
ssphor Bronze 20 Nil 5 Nil Nil Nil 
Duller Appearance Little change Appearance No change Little change 
blacke blacker 
DERG 25 dnssxes 5 Nil 4 Nil Nil 24 
No chan oe No chang No change No change No change No change 
° . 
The Market for Dyes in India 
CONSUL W. KEBLINGER, Bombay, in a special circular of the Switzerland Actual imports shown as coming from Italy 
U.S.A. Department of Commerce, describes India as an May be considered as having originated in Switzerland. 
important market for aniline dyes, and with the increasing The alizarine business is done almost wholly by Germany 


purchasing power of the people the business is « 
large gains from year to year 


aniline 


depend 


continued for some time after the conclusion of the war, but 
once Germany re-entered the market it made giant strides to 


recover 


centage 


The total imports 


dyes imported into India 
Bombay 
Before the war Germany had almost a monopoly of the trade 
but following the efforts of Great Britam 
and the 
the German supply stopped by the war 


and Great Britain, with Germany taking approximately 
7o per cent., the United Kingdom 23.9 per cent. and the 
United States and Switzerland taking negligible amounts. 

The total annual consumption of dyes in India, based on 
the import figures running over a period of years, may be said 
to be approximately 15,000,000 lb. 
There are two separate and distinct markets for aniline dyes 
India; that is, the bazaar market and the 
Aniline dyes are sold in every town and village throughout 
India, Burma, and Ceylon. They are marketed in 1 and }$ Ib. 
tins, although some sales are made in the larger markets in 
lots of 28, 56, and 112 lb. or even larger quantities. 
sales, however, are usually confined to local dye houses of 
some consequence. 

There are certain well recognised colour selling districts, 


ertain to show 
A large portion of all of the 
comes through the port of 
which is the chief distributing centre for the trade 


France, Belgium 
United States to create aniline dve industries to replace 
India was forced to 
This condition 


in 


on these countries for its dyes 


its former trade and has each year increased its per- 
of the whole business 
h includes 


from Germany for 1927, whi 


those coming from the Netherlands, represent practically the most important of which are Adoni, Agra, Ahmedabad, 
7o per cent. of the total trade, with the United Kingdom Amritsar, Bangalore, Benares, Bombay, Karachi, Madras, 
second with 9.6 per cent. and the United States third with Madura, Mangalore, Multan, Nagpur, Patna, Peshawar, Salem, 
$8.1 per cent. These total figures, however, include alizarine, Sholapur, Tinnevelly, and Tirapur. To these centres come the 


which represents practically the total imports from the United 
Kingdom. 
again leads with approximately 70 per cent 
trom Netherlands 
and 


ent 





If the aniline figures are taken separately Germany 
including imports 
, With the United States second with 11.1 per 
nited Kingdom behind Italy and 


outlying villages. 
open tins in extremely small quantities, charging perhaps an 
anna or two for a spoonful of dye. 
the U 


fallin: 


most part by local dyers in each village. 


mill trade. 


Such 


purchasers from the smaller centres, who in turn sell to the 
The smallest dealer of all will sell out of 


Dyeing is done for the 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


In the DyrstuFFs MONTHLY SUPPLEMENT for June, the 
developed azo dyes were considered from the synthetic stand- 
point, and the constitution of some new azo components 
described. In the following, the same class of products will 
be dealt with from the application side. 

Stable Diazo Components for Development Dyes 

With the introduction of the first of the development colours, 
Para Red, and its subsequent popularity, attempts were 
soon made to simplify matters for the dyer by the introduction 
of preparations for the elimination of the diazotisation stage, 
so that the dyer after padding with beta-naphthol would only 
require to dissolve the selected preparation in water and then 
pass through his padded material. Among the artificial 
preparations made up for this purpose were concentrated 
solutions or pastes of the diazo body, nitrosamine compounds, 
mixtures of the diazo body with aryl sulphonic acids, zinc 
chloride double compounds, and powders obtained by treating 
the concentrated diazo pastes with sodium sulphate. These 
appeared on the market as Nitrosamine Red, Azophor Red, 
Nitrazol Red, Nitrosamine Pink, etc. Most of this work was 
done between 1893 and 1897. 

With the increasing importance of development colours 
at the present time, there has been a revival in the preparation 
of stable diazo bodies and a considerable number of new 
patents have recently appeared. These, although similar in 
general principles to the older ones, present many interesting 
features and new developments, and some very satisfactory 
products have been placed on the market. 

Nitrosamines 

The nitrosamines, already referrred to, represent one of the 
most interesting devices for stabilisation. They were dis- 
covered by Griess, who obtained them by treating the diazo 
chlorides with strong alkali. As to their constitution, this 
forms part of the larger and unsettled question of the structure 
of the diazo bodies in general. It will be sufficient here to 
give the two alternative formulae of Bamberger and Hantzsch, 


NO C.H,.N 
C,H. NC N 
\na N—ONa 


NITROSAMINE ANTI-DIAZOTATE 

Hantzsch does not represent them as nitrosamines, but as 
anti-diazotates. Their essential feature is that they are stable 
and do not couple, but are readily converted to the coupling 
form by treatment with acid. 

The nitrosamines, however, do not represent the most 
suitable of the various diazo preparations which have been 
suggested. Generally speaking they are of less interest 
than the diazo salts, referred to in greater detail below. 

Recently Bucherer has introduced an improvement in the 
use of the nitrosamines, as he has found that they can be 
made to couple in faintly alkaline solution if the temperature 
be raised to about go-100°% C. (B.P. 249, 562). The method 
has advantages for printing ; the strongly alkaline nitrosamine 
paste is nearly neutralised with, for example, calcium chloride, 
and the print developed by steaming. 

With regard to the zinc chloride double salts already 
mentioned, these were introduced in the first instance for 
diazotised aminoazo compounds, but they have been recently 
extended to diazotised amino compounds in general (B.P. 
238,676). 

Stable Diaze Salts 

One of the most general of the methods is that 
in converting the diazo bodies to salts which are sufficiently 
insoluble to be easily separated. The diazo bodies act as bases 
in acid solutions, forming for example in hydrochloric acid 
the diazonium chlorides, of which two forms may ewist. 


C,H,.N==N C,H,.N =N.Cl 
| 


consisting 


Cl 
These compounds are very soluble, but if instead of the 
mineral aci‘l an aromatic sulphone acid be used, the resulting 
salt is much less soluble. It is not necessary to use the free 


aromatic sulphonic acid in preparing these diazo salts; the 
sodium salt can be used in strong mineral acid solution. 

Among the compounds which may be used are naphthalene- 
1'5-disulphonic-, -trisulphonic-, -tetrasulphonic-, para-chlor- 
benzenesulphonic-, paratoluenesulphonic-, and benzyl-napha- 
lene-sulphonic acids, the first being widely mentioned.(B.P. 
265,985, 209,212, 275,245, I.G.F.A-G.) ‘ 

NOX » N=N.O,S 
rates A\S™\ 


So,N=N¢-YNO, 
" Me ie 2 


Other acids can be used if desired, and, generally speaking, 
if the diazo salts are sufficiently insoluble to be precipitated 
in this way, they are also found to be sufficiently dry to be 
stored. In the case of a polybasic acid, one or more of the 
sulphonic acid groups may combine with the diazo body, the 
remaining groups in the former case either remaining free 
or being combined with the metal. 

This method of salt formation is hardly suitable for diazo 
bodies which themselves contain sulphonic acid groups, and 
here the nitrosamines are of advantage. The presence ot 
nitro groups is stated in several of the latter patents to be an 
advantage ; the nitrated amino phenol ethers, as 5-nitro-ortho- 
anisidine, are instanced. Other negative groups are also 
stated to be an advantage. 

Generally speaking, although these salts can be precipitated 
under the condition of formation they dissolve readily enough 
when placed in water again, giving clear solutions. Their 
solubility, however, can be enhanced when necessary by mixing 
with salts of other sulphonic acids, e.g., benzenesulphonic- and 
benzenedisulphonic-, phenylmethanesulphonic-, 1,6-, 1-7-, and 
2-7-naphthalenedisulphonic acids. This device applies to the 
other types of soluble derivative as well ; sodium naphthalene- 
1-6-disulphonate is added to the zinc chloride double salt ot 
alpha-diazo-naphthalene (B.P. 273,352, I.G.F.A-G). The 
stable salts have little or no colour and are readily filtered ; 
they may be dried and ground at moderate temperatures 
without danger, or alternatively they may be mixed with 
partially dehydrated salts and then dried ; in this connection 
alum containing 8 or 9 instead of the normal 24 water mole- 
cules is mentioned (B.P. 246,818, 246,870, Greisheim Electron) 
and this method of drying is applicable to the zinc chloride 
double salts and in fact to the stable diazo compounds 
generally. 

In addition, other solubilising agents can be added if 
desired, the final products readily give diazo solutions on 
dissolving in cold water. 

Other Methods 

A method of obtaining much the same results as far as 
the dyer is concerned, but which does not involve the prepara- 
tion of the diazo body, consists in mixing solid sodium nitrite 
with an aromatic nitro-amine, a bisulphate, a diluent such as 
alum, and an aryl sulphonic acid to improve solubility. 
Such preparations are stable and also give the diazo body 
immediately on dissolving (G.P. 426,033, I.G.F.A-G), 

Variations of the Normal Dev:lopment Process 

While dealing with methods of applying the development 
colours some other improvements in addition to the production 
of stable derivatives may be mentioned. 

Instead of impregnating the fibre with the naphthol or 
other coupling component and then passing this through the 
solution of the amine diazotised by the addition of sodiurh 
nitrite, the nitrite may be added to the naphthol solution and 
the fibre then passed through the amine (B.P. 262,537, 
I.G.F.A-G). With proper adjustment of the proportion of 
sodium nitrite, this method offers possibilities of economy 
in the use of the amine, as only so much of this may be dia- 
zotised as is necessary for coupling with the naphthol. The 
method may be used in conjunction with naphthol AS colours, 
and is convenient for printing. 
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A new printing process for obtaining fast prints is to be found 
in B.P. 262,978 (I.G.F.A-G). A mixture of an alkali salt of 
an azo component and of a salt of an aromatic sulpho-nitro- 
saminic acid is fixed on the fibre and the dyestuff then pro- 
duced by an acid treatment. Both constituents are thus fixed 
on the fibre at once. The sulpho-nitrosaminic acid grouping 
is as follows 


NO 


i 


\so,Na 


ind it has the advantage that it can easily be prepared from 


the sulphamic acid. In 


sulphamic acid, 


one example,  5-nitro-anisidine 


OCH, 


NO. SNH.SO.H 
is treated with hydrochloric acid and sodium nitrite, when it is 
converted to the nitrosaminic acid. This is mixed with th: 
alpha-naphthalide of 2-3-oxy-naphthoic acid, made up int 
a paste, printed, and steamed, when a bordeaux colour is 
obtained. 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 
THE dyestuff market was featureless during the month ; 
the business done being of about the same order as in two or 
three preceding months 

A statement by Mr. G. E. Holden has focussed attention 
on the fact that the Dyestuffs Act has only a relatively short 
period to run, and will no doubt prove to be the commencement 
of much argument on the manner in which the dyestuft 
industry must be fostered, and it will have to be fostered in 
order to survive in this country. 

Dyestuffs manufacturers, few in number, will probably have 
but the one point of view; dyestuffs users have the most 
extraordinarily divergent view from an extreme where a 
dyer considers that he cannot exist without cheaper prices 
to an extreme where a dyer considers that prices of dyestuffs 
play very little part in the success of his business. They 
are probably both right, and it may be that one succeeds 
by looking after the pennies and the other by chasing the 
pounds. The threshing out of the problem promises to be a 
very interesting one with possibilities of surprise in the solution. 

The Blundell v. British Dyestuffs Corporation, Ltd. case 
did not live up to the first sensational headlines in the daily 
press, and the settlement out of court was probably the only 
equitable solution. The case serves as a reminder of the 
extraordinary looseness of the modern business structure, 
accounted for by speed for the most part and only made 
possible by mutual goodwill. It may not be generally known 
that a great deal of business litigation in the Manchester dis- 
trict has been obviated by the common practice of the sub- 
mission of cases to the Manchester Chamber of Commerce for 
arbitration, whereby the northern disputants are more likely 
to get what they commonly claim is all they want, namely, 
“‘ their own,”’ than they would be if the strict legalities of the 
case were adhered to. 

The cotton trade in Lancashire has had rather a better 
month and even the American yarn spinners would appear 
to have at last shared in the increased prosperity. Nothing, 
however, has transpired during the month to indicate that 
any changes have taken place fundamental enough to hold out 
any promiise of continued prosperity. 


Yorkshire 


Last year we were continually being promised better trade 
and a return to prosperity, but towards its close found that 
whilst the promise continued realisation failed. For this 
year it can at least be said that better trade has been expe- 
rienced, and to add to their comfort the dyestuff manufacturers 
have heard the opinion of the large dyers in Scotland, expressed 
by Mr. J. Harrison at the meeting of the Association of British 
Chambers of Commerce held recently in Plymouth, that British 
dyestuffs now obtainable are quite satisfactory and reasonable 
in price. October has probably been the best month this year, 
and the second best was perhaps March. 

With regard to the textile trade the situation does not 
change materially. In the heavy woollen district there is a 
distinctly hopeful note in evidence, and manufacturers are 
generally accustoming themselves to changed conditions. In 
the old days trade was looked upon as bad when orders in 
hand were not sufficient to guarantee full time for months 
ahead. Nowadays the demand is for quick delivery and the 
manufacturer is content so long as he is just able to keep his 
mill going full time. In the old days orders were placed by 
merchants to meet what their experience taught them would 


probably prove to be the demand. Now they are placed only 
as the demands occur. Dutch manufacturers are reported 
to be sending considerable quantities of cheap cloths and 
making keen the competition in the home market. Local 
exports to Holland and neighbouring countries, however, are 
well up to the average. Blues, greys and browns are finding 
favour in fabrics for next spring. In the Huddersfield district 
more machinery is gradually coming into use, especially in the 
manufacture of worsteds. 

Woollens are comparatively poorly placed; the only 
lively feature in that section appears to be sports tweeds 
Colne Valley still struggles for recovery of lost trade. One 
large manufacturer is reported to have warned his workpeople 
to be as economical as possible with their money as he does not 
anticipate being able to provide them with anything like the 
normal amount of work. 

A new industrial development in the West Riding was begun 
last month when the Boyeux Silk Sizing Co., Ltd., of Lyons, 
France, signed a contract for the purchase of a factory situated 
at Bank Top, Bradford, and last occupied by William Denham 
and Co., Ltd., manufacturers. It is required for the purpose 
of working a patented sizing process for both artificial and 
natural silk yarns and will be the only factory of its kind in 
Britain. It is not expected that the mill will open before the 
new year. The process is designed to eliminate the wastage 
that occurs during the weaving and knitting of silk. 

A fire broke out early on the morning of October 24 in the 
Millshaw Leather Works, the property of W. L. Ingle, Ltd., 
at Churwell, Leeds, and caused about £10,000 damage. It 
destroyed a two-storey building in which were the dining and 
store rooms. 


Scotland 


Conditions were variable in Scotland during October, 
with nothing particularly satisfactory to report. In some 
districts employment has improved, but this improvement has 
been balanced by a corresponding decline elsewhere. In the 
Vale of Leven, trade has been fairly good, and the printers 
have been well occupied at Barrhead, but in some other 
districts four days per week only are being worked. 

Even in the South of Scotland all the tweed manufacturers 
are not fully occupied, although there is no actual cause for 
complaint, but some makers have not yet received sufficient 
1929 spring orders to keep all their machinery running, or to 
enable them to see very far ahead. The present high prices 
for wool are no doubt partly responsible for this. It is, 
however, considered unlikely that there will be any reduction, 
so that buyers who are holding out for lower prices are likely 
to be disappointed. 

A start with the actual making of artificial silk is promised 
at the Tungland works for November, but it will be some 
time before some of the other works are as far advanced. 

Schemes and suggestions with regard to the Dyestuffs 
Licensing Act become more frequent as the time of expiry 
draws closer, and these show great divergencies of opinion. 
At the recent meeting of the Association of British Chambers 
of Commerce at Plymouth several widely different points of 
view were put forward. Mr. J. Harrison, of the South of 
Scotland, contended that the dyestuffs in this country were 
quite satisfactory and that users were not prejudiced as com- 
pared with foreign makers as regards the prices. 

The market for dyestuffs and chemicals has remained steady 
during the month. > : 
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The Dyestuffs Act 

InN his articles on the safeguarding of British Industries, 
now running in the Times Trade Supplement, Mr. W. J. 
U, Woolcock takes as his first legislative example the 
strongest he could possibly have selected—the Dyestuffs 
(Import Regulation) Act of 1g21. The circumstances of 
its passage were quite special. There had been a clamant 
demand, in the interests of the textile industry, the develop- 
ment of a British school of organic chemistry, and pro- 
vision for possible war contingencies, for the establishment 
of a British dyestuffs industry at all costs to make this 
country for the future independent of foreign supplies. 
That was one of the great lessons left by the war—the risk 
of assuming that foreign supplies that served our purposes 
under peace conditions would be equally available in war 
conditions, It was clear that if the desired independence of 
foreign dyestuffs was to be achieved, some form of tempo- 
rary protection would have to be provided to enable the 
baby industry which had just been organised here to grow 
up and in time be able to hold its own against its adult 
and powerful German rival. So the Dyestuffs Act was 
passed with the assent of virtually all parties to give such 
protection by restricting importation to those foreign dye- 
stuffs only for which licences were to be granted by a 
licensing authority. 


For Ten Years 


The Act was passed to run for ten years, that being con- 
sidered at that time a reasonably long period of immunity 
from open competition. Nearly eight years of that pro- 
bationary period have passed. ‘‘As the time of the termin- 
ation approaches,’’ Mr.Woolcock writes, ‘‘ the whole question 
of future Governmental action in respect of the great 
industry which the Act was designed to promote will need 
very careful consideration in the light of the additional 
experience which the next two years will bring. But one 
thing is already certain, and that is that within the shelter 
of the existing Act the foundations of the dye-making 
industry have been well and truly laid.”’ 


What Has Been Done 

This conclusion is based on the results achieved, which 
are examined in detail. In 1913, it is pointed out, the 
value of the exports from the United Kihgdom of textile 
goods into which dyestuffs entered in some way or other 
was estimated at about £80,000,000. In addition there is, 
of course, a very large domestic consumption of similar 
goods, and a considerable range of other manufactures in 
which dyestuffs are used. Of the synthetic dyestuffs so 
consumed in this country about four-fifths were imported, 
but the United Kingdom's dependence on foreign sources 
of supply was actually greater than this, for of the British 
production a large part was made from imported inter- 
mediates. The cutting off of foreign supplies caused great 
difficulties to the textile trades after the outbreak of war, 
and gave rise to a widespread feeling that such a situation 

‘which was not inevitable, as in the case of some raw 
materials of industry—must not be allowed to continue. 

Mr. Woolcock produces some convincing figures in sup- 
port of his main conclusion. According to the best avail- 
able estimate, the British production in 1913 of synthetic 
dyestuffs of all kinds other than indigo was about g,100,000lb. 


—a very large proportion of which was made from im- 
ported intermediates. As to indigo, only the very last 
stage of manufacture was carried on in this country ; the 
requisite intermediates were imported in an advanced 
stage of manufacture. The annual production of all 
classes of dyestuffs since 1922, according to the returns 
received by the Development Committee, has been as 
follows :— 
U.K, OuTPUT OF SYNTHETIC DYESTUFFS. 
Year lb, 
20,803,000 
33,101,000 
33,243,000 
32,093,000 
30,297,000 
39,552,000 
This quantitative increase, satisfactory in itself, is made 
still more so by the fact that the production is almost 
entively from home-produced inte:mediates. 


Pre-War Position Reversed 

Taking the above figures as they stand and comparing 
them with the quantities of foreign dyestuffs imported 
under licence, the latter represent only a little over 
18 per cent. of the home production. When allowance is 
made for a certain amount of export trade in dyestutts, 
the statement commonly made, that of the dyestuffs con- 
sumed in this country at the present time some four fifths 
are produced here and only one-fifth imported, may be 
taken as substantially accurate. 

This increase in output has been accompanied by a 
steady increase in quality and in range, and in the produc- 
tion of new types of colours British makers have shown 
marked initiative and ability. Synthetic indigo is being 
made in quantities more than sufficient for the home 
market, and striking progress has been made in the manu- 
facture of vat colours—a class of dyes of rapidly increasing 
importance. The production of vat colours and _ indigo 
in 1927 was seven times that of 1922. As to range, nearly 
500 colours have been placed on the market during 1923-25. 
The greater proportion of these were produced in other 
parts of the world prior to their being made in Great Britain. 
A penalty had to be paid for the neglect of the British 
industry, and for some time after the passing of the Act 
all the energies of the dye makers were devoted to the 
production of colours in constant demand. More recently, 
however, it has been possible to break new ground. 


Foreign Imports and Home Prices 
The following table shows the number of licences to 
import foreign dyestuffs applied for and the number 


granted during each of the five years 1923-27, and the first 

nine months of the current year :- 

Number of 
licences 
granted 

$341 


Number of 
-licences 
applied for. 
6,079 
5,047 
0,370 
0,595 
1927 7497 
1928 (9 months) 5,44- 


Year. 
1923 
1924 
1925 
1920 


The 


rapid decline since 1925 in the number of refusals is, 
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of“course, simply due to the fact that as the procedure of 
the committee has become firmly established and generally 
known, would-be importers have ceased to apply for 
licences which there is small chance of obtaining. The 
actual quantities for which import licences have been 
granted have been, in the same years : 1923, 3,691,000 lb. ; 
1924, 3,036,000 lb. ; 1925, 3,399,000 lb. ; 1926, 4,233,000 lb, 
and 1927, 4,990,000 lb. Of the quantity licensed in 1927, 
about three-quarters were to be imported from Germany 
and nearly all the remainder from Switzerland ; the Ger- 
man share has doubled in quantity since 1923-24 and in- 
creased very substantially in proportion. The only serious 
criticisms directed against the industry recently, Mr. 
Woolcock asserts, have related to prices. There has been 
a tendency in public discussions of this subject to exagge- 
rate greatly the proportion which the cost of the dyestuffs 
bears generally to the total cost of producing dyed or 
printed textiles. There are, of course, cases in which it 
is substantial, and in any event whatever reduction can 
be made in the costs of dyeing is a matter of importance to 
the textile trades. The dye makers have made and are 
continuing to make every effort to do their share to bring 
about such reductions, and may reasonably expect others 
concerned to do the same. The trend of their prices has 
been consistently downwards. In the summer of 1921 
dyestuffs reached their highest selling price when it was 
estimated that the average was 4s. 4d. per lb. By Decem- 
ber, 1922, this figure had fallen to 2s. 6d. per lb., in 1026 
to 1s. 8d. per lb., and there has been a steady reduction 
since then To complete the comparison it should be 
added that the estimated pre-war figure was Is. per lb. 


Fashionable Shades for Spring 


Imperial Chemical Industries, Ltd., issue an interesting 
pattern card of B.D.C. fashionable shades for spring 1920. 
Though the shades selected are distinctly stronger and 
more definite than those which have been in vogue for 
some time, they are still marked by a certain lightness 
and delicacy. The ten shades shown are Honeysuckle, 
a full but delicate tone made up of Lissamine Fast Yellow 
and Fast Red; Pewter, a distinctive shade in which 
yellows, reds, and blues are successfully combined 
Parakeet, a very bright green, suggestive of the spring 
season; Petunia, a rich shade combining depth and 
brightness ; Mirage, a serviceable-looking green ; Crevette, 
a shade that recalls Honeysuckle, but is more delicate ; 
Dune, which is true in colour to the name chosen ; After- 
glow, a rich and showy orange ; Jersey Blue, a quiet but 
distinctly characterful blue ; and Beechnut, a good clear 
shade well described by its name. The colours have more 
body in them than many of the recent faint shades, and 
show a tendency to return to firmer and more definite 
tones. 


Solochrome Red ER 

Solochrome Red ER is the latest addition to the range 
of chrome colours produced by the British Dyestuffs Cor- 
poration. It is intended for all types of wool materials, 
and is recommended for all purposes where chrome colours 
are employed. It is of particular interest as a component 
for mode shades, possessing excellent levelling properties, 
and the advantage of giving maximum development from 
a mildly acid dye-bath. For the dyeing of silk pieces it is 
suitable where it is desired to leave cotton and viscose 
artificial silk effects white. It is described as possessing 
excellent solubility, and is suggested as suitable for appli- 
cation in the various types of circulating machines. The 
pattern card shows the colour on slubbing, on woollen 
yarn afterchromed, and on woollen piece with cotton 
effects, afterchromed. The effect as shown in the piece 
with cotton effects is particularly good. 


Caledon Green RC. 

Caledon Green RC., the newly-discovered vat dyestufi 
now manufactured for the first time by Scottish Dyes 
Ltd., has been already noted in THE CHEMICAL AG! 
There is little more to add than an expression of apprecia 
tion of the continued progress, which this new dyestuti 
indicates, in British dyestuff research. Every achievement 
of this sort improves the reputation of British products, 
in addition to extending the range of British colours 
Caledon Green RC. is itself a very good colour that will 
be welcomed in the trade, and it has the further technical 
advantage of dispensing with the use of mixed colours and 
of simplifying the mechanical processes employed in dyeing. 
Its production is one more among the notable achievements 
of Scottish Dye s, Ltd. 


American Dyestuffs Progress 


The American dye industry supplied approximately 94 per 
cent. of the requirements of the United States in 1927 and 
produced also an exportable amount of more than 
26,000,000 lb. of dyestuffs, according to the Eleventh 
Annual Census of Dye and Other Synthetic Organi 
Chemicals. 


In calling attention to the marked progress made in the 
industry, the Commission’s report explained that in 1913 
only 13 per cent. of dyes consumed in the United States 
were produced in this country, and those produced were 
derived chiefly from imported intermediates. Many new 
and important dyes have been produced in the United 
States in the course of the development of the industry. 


The report shows that during 1927 the domestic dye and 
organic chemical industry made marked progress. Pro- 
duction of over 95,000,000 Ib. of dves exceeds that of any 
previous vear in the history of the domestic industry. 
The domestic industry has not been content merely to 
follow in the footsteps of the older dye-producing nations 
but has developed many new and important dyes. 


Fast Dyes 

In 1927 considerable progress was made in the manu- 
facture of fast and specialty dyes, including those for 
dyeing rayon and mixed fabrics. The production of vat 
dyes established a new record in that year, with a total of 
over 5,960,000 lb. as compared with 4,030,000 lb. in 1926. 
This class of dyes was not made in the United States prior 
to the war. 

The production of coal-tar dyes by 55 firms in 1927 was 
95, 167,905 Ib., an increase of eight per cent. over the 
previous year’s production. Sales in 1927 totalled 
98,339,204 lb., valued at $38,532,795, at a weighted 
average of 39 cents per pound, or three cents per pound less 
than the corresponding average price during 1926. The 
average price in 1917 was $1-26 per pound. Competition 
between manufacturers has been severe and 38 firms have 
gone out of business since 1919. 

Imports of dyes during 1927 were 4,233,046 lb., with an 
invoice value of $3,413,886 representing a decrease of 
Io per cent. by quantity, and 16-5 per cent. by-value from 
that of 1926. Exports of dyes in 1927 showed an increase 
in quantity but a decline of 8 per cent. by value from that 
of 1926. 

Severe competition among the dye-producing nations 
of the world continued throughout 1927, as it has for 
several years past. In time the cartel arrangements. 


entered into by the dye industries of foreign countries will 
doubtless check this excessive international competition. 
These agreements have as their main objects the division 
of the world’s markets, the limiting of production, and the 
stabilisation of prices. 
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Fastness of Azo-Dyed Fabric to Sulphur Dioxide 
By A. T. King, B.Sc., F-.I.C. 


The following paper was read by Mr. A. T. King, chief chemist to the British Research Association for the Woollen 


and Worsted Industries, before the autumn conference of the Textile Institute 


and 1s here reproduced from ‘‘ The 


Journal of the Textile Institute.”’ 


Succrss in the manufacture of textile materials reaches its 
climax in the pleasing appearance of the finished goods, and 
where coloured effects are required, it is efficient dyeing which 
puts the seal on the care and skill exercised in the prior stages 
of production. 

Such success demands not only perfection in dyeing technique, 
which ensures that the dyestuff is evenly applied, but perfec- 
tion of fabric, in the sense that when the dye is evenly applied, 
it will be evenly absorbed, and failure to meet either of these 
conditions means faulty results. In the case of the animal 
fibres especially, whose affinity for dyestuffs so easily becomes 
modified following even mild action of scouring and other 
chemical reagents, faults may develop for which the dyer 
is often blamed, but for which he is in no way responsible 
On the contrary, although the concealment of blemishes Fy a 
fresh coat of paint has no parallel in dyeing, the expert dyer 
is often able, by judicious selection of dyestuffs, to secure even 
on unsound material a satisfactory levelness and penetration 

The Dyer’s Responsibility 

But assuming the attainment of apparent perfection when 
the goods reach their finished state, the dyer’s responsibility 
is not ended. The quality of his work is measured not only 
by the appearance at the finished stage, but by the lasting 
quality of the colour under the vicissitudes through which 
the material normally passes when in use. To meet the latter 
his vocation must be a science as well as an art. The require- 
ments of fastness of colour to light, washing, ironing, perspira- 
tion, industrial atmospheres, and so on, must be secured, 
having due regard to the purpose to which the material is 
put, as well as to processes antecedent to finishing, such as 
stoving, chlorination, scouring, milling, and potting, where 
any of these have to be applied 

l-urther, the successful choice of dyewares is contingent 
not only on a proper appreciation of requirements on the 
above lines, but also on the accuracy of the information 
available as to their resistance to the above influences. 

The Stoving Test 

An unsatisfactory colour may be used through disregard 
of requirements, or through the goods being put to uses which 
the dyer was not informed the dyeware would meet, but, 
apart from this, the dyer may be let down because the available 
information on the resisting quality of a dye is misleading 
This has frequently occurred in the case to be discussed, 
namely, the resisting quality to sulphur dioxide. The only 
information regarding this has been that given by the stoving 
test, the object of which is to classify dvestuffs according to 
the alteration they undergo during the sulphur dioxide 
process of bleaching wool. Brighter shades are, of course, 
shown on bleached wool, and to obtain this the stoving process 
is applied after the wool is dyed, as this bleach is not per- 
manent, and ‘would be largely lost by dyeing afterwards. 

The employment of dyes in this way is relatively limited 
and the general view has been that fastness to sulphur dioxide 
need only be considered in this special case, on the assumption 
that dyes which withstand the comparatively drastic con- 
ditions of the stoving test should give no trouble whatever 
under any less drastic contamination. 

This may knowingly be present, for example, in dyeing 
material that has been stripped with hydrosulphite, or bot- 
tomed with Indigo, or arise fortuitously, for example, by 
subsequent contact with stoved w hite varn, or paper wrappings 
made from sulphite pulp, or by exposure to air contaminated 
with sulphur dioxide. 

It is under such circumstances, rather than in actual stoving, 
that reputedly fast dyestuftts off-shade, and frequent 
faults are encountered. In view of this, the importance of 
a thorough understanding of the chemistry of the action of 
sulphur dioxide on dyed material should need no emphasis, 
yet this has been practically an untouched subject, apart from 
the practical test of whether or not a dye is altered by stoving. 

The fact that certain azo dyes could form compounds with 
sodium bisulphite, markedly different in colour from the 


go 


original dye, was observed first by Spiegel, and later bv 
Voroschtsoff. The latter showed that the reaction was 
confined to naphthol derivatives, which, however, include a 
number of popular direct and developed cotton colours as 
well as acid dyes. 

A more detailed study of this reaction (A. T. King, /. Chem. 
Soc., 1927, 132, 2639) in the case of the simpler azo-4-naphthol 
dyes has shown that sulphur dioxide alone has no action, 
but that after a certain proportion of alkali is added, formation 
of the bisulphite compound (azo sulphite) commences, in- 
creasing rapidly to a maximum, and then falling equally 
rapidly with further alkali addition. This is illustrated in the 
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percentage of azo sulphite formed in two hours when equivalent 
quantities of dye and sulphur dioxide were mixed in N 5: 
solution in presence of varying quantities of alkali 

Thus there is an “ active range ” of alkalinity for such dye- 
stuffs within which sulphur dioxide will turn them completely 
oft-shade, though they may be quite fast to this reagent alone. 
As the dye is similarly affected when on fabric which contains 


alkali, the practical significance of this reaction is obvious 
The various possibilities have been discussed in detail 
elsewhere (A. T. King, /. Soc. Dyers and Col., January, 1G28). 


The conclusion drawn is that the use of dyes of this type 
however excellent may be their fastness to stoving as claimed 
by the colour maker, should be confined to goods which are 
finished acid. On wool-dyed or yarn-dyed material, the risk 
of going off-shade through contamination with sulphur 
dioxide is always present Cotton retains far less alkali than 
wool, but sufficient to an off-shade on exposure to 
atmospheres slightly contaminated with sulphur dioxide. 

It is noteworthy that as a whole, dyes of this class are 
scheduled as of good fastness to stoving. Thus Croceine 
Orange (26).* and Azo rubine (184) are given as quite fast 
(alteration 1) ; Orange G (27), Orange R (28), Scarlet R (78 
Ponceau RG (79)+, and Orange II (151), with alteration 1-2 
are reputedly good, and Pure Bordeaux B (88), Crystal Scarlet 
(8g), and Acid Brown R (175), with alteration 2, are regarded 


cause 


as of satisfactory fastness. Within the “active range,” 
however, they are all extremely fugitive. 
Reasons for Goed Fastness 
In view of the standard stoving test being designed to 


imitate commercial stoving, which is carried out on scoured 
and therefore alkaline material, it is at first sight surprising 





* These are the Colour Index Numbers. 
+ This colour, though azo-sulphite forming, 
to bleach under ‘“‘ active range ’’ conditions. 


yet when dyed on wool tends rather 
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that such good degrees of fastness should be recorded. There 
are twe reasons for this, firstly, as will be seen from the curve, 
with rapid neutralisation in an excess of sulphur dioxide 
the active range is quickly traversed, and the dye is then 
unaffected by further exposure. Secondly, the standard 
method of preparing the dyed pattern for test, by rinsing 
and then wringing it out of neutral soap solution, may not 
even neutralise the residual acid left in the wool after dyeing, 
let alone make the wool alkaline, and the active range is 
missed altogether. Thus the misleading character of the 
scheduled fastness to stoving, when it comes to choosing 
a dye of good all-round resistance to sulphur dioxide, is 
apparent. 
Deductions from Constitution 

Eventually our knowledge of the chemistry of sulphur di- 
oxide effects on dyestuffs will be crystallised into terms of 
constitution, so that a glance at its formula in the Colour 
Index will enable an accurate conclusion as to the sulphur 
dioxide resisting property of a dyestuff to be drawn. 

At the moment such deductions are of limited scope, but the 
preliminary conclusion that generally the 8-naphthol deriva- 
tives were much more prone to the alkali-SO, effect than «- 
naphthols has been amply confirmed by Goodall (jJ. Soc. 
Dyers and Col., May, 1928), who has tested a large number 
of Geigy colours under the “ active range”’ conditions, and has 
found that every one of the $-naphthol derivatives was sensi- 
tive, whereas only one of the «-naphthol dyes was affected. 

With a-naphthols the activity is practically confined to 
dyes with the x-naphthol nucleus unsubstituted, e.g. Orange I 
(150) and Acid Brown R (175). The only active dye with a 
sulphonated a-naphthol nucleus which has so far been ob- 
served is Double Ponceau (84), the sodium salt of «-naphtha- 
lene azo a-naphthol 5 sulphonic acid. Even the corresponding 
4 sulpho z-naphthalene azo z-naphthol 5 sulphonic acid 
Fast Red VR is inactive. Thus useful generalisations 
can already be made from the theoretical side as to all-round 
fastness to sulphur dioxide so far as naphthol dyes are con- 
cerned. Having first eliminated those dyestuffs fugitive to 


Iso 


the standard stoving test, 8-naphthol derivatives as a clas: 
are also eliminated, and only the «-naphthols as a class shov 
immunity. Even the latter is contingent, of course, 01 
absence of secondary effects, distinct from azo-sulphite forma- 
tion, which can occur when certain substituent groups, pat 
ticularly amino and acetyl groups, are present. For instance 
Eriochrome Green H (99) direct dyeing is sensitive, although 
it is an a-naphthol derivative. Generally, however, such vul 
nerability is revealed at the outset by the standard test. 

While the foregoing observations refer primarily to the 
monoazo naphthol dyes, dyes of the disazo class, with x- and 
$-naphthol coupled groups, which also includes an important 
number of direct and developed cotton colours, admit of the 
same generalisation so far as they have been examined. 

The misleading character of the present standard stoving 
test is not confined to azo dyes of the naphthol type. Goodall 
has quoted examples of dyes not containing this structur: 
which fail under the “ active range ’”’ conditions, though fast 
to the standard test. No doubt it will eventually be possible 
to classify this behaviour on a structural basis for all types 
Meanwhile the question of all-round fastness to sulphur dioxide 
becomes even more significant in view of two further aspects 
recently pointed out (A. T. King, J. Soc. Dyers and Col 
August, 1928), with reference to fastness to light. Firstly 
the azo sulphites are much more fugitive to light than the 
dyes themselves, so that dyes only slightly off-shade as a result 
of azo-sulphite formation will show a much greater fading 
change ; and secondly, wool actually yields sulphur dioxide on 
exposure to light through oxidation of its constituent sulphur. 

Thus the fastness of a dye to sulphur dioxide, hitherto a 
somewhat obscure factor, of limited scope, promises to rival 
in importance its fastness to light. It is not too much to 
claim that a more definite characterisation of fastness to 
sulphur dioxide on the part of colour makers, and due regard 
to it on the part of colour users, would not only eliminate the 
present frequent occurrence of sulphur dioxide faults, but 
make for a general improvement in efficiency and permanence 
of dyeing. 





Basic Intermediates for Dyestuffs: No. XXIV—The 


Sulphonic Derivatives of Toluene 
By “ Consultant” 


THE main outlet for the sulphonated derivatives of toluene 
in dyestuffs chemistry is in the preparation of the stilbene 
intermediates. Notwithstanding text-book statements to the 
contrary, however, the sulphonic acids of toluene itself do find 
some limited application in the industry. The main toluene 
sulphonic acid product is, of course, saccharin (148), which 
is substance of considerable value ; in the course of its pre- 
paration there is obtained as by-product a considerable amount 
of toluene-4-sulphonic acid, which, in spite of attempts to 
dispose of it as Chloramine T (149), a powerful antiseptic, 


/\so,.XH.C1 7 \SO,.NH, 
\NH | 
as CH, 
af or 


(149) (150) 


( \-£0 : 


145) 


still remains very much in excess of the demand. Part of 
the surplus is used up in the dyestuffs industry for the pre- 
paration of condensation products between toluene-p-sul- 
phonamide (150) and chloro- or aminoanthraquinones. The 
esters of the sulphonic acid will also condense in a similar 
manner. 
Toluene-4-Sulphonchloride 

The first stage in the preparation of this chloride is the 
preparation of toluene-4-sulphonic acid. Seeing that the 
corresponding ortho compound is the main product of this 
reaction, efforts are made to keep the vield of ortho as high 
as possible and to diminish the amount of the para compound 
formed. The earliest process (Fahlberg and List) involved 
the sulphonation of toluene with sulphuric acid, a reaction 
which has been quantitatively studied by Holleman and 
Caland (Ber., 1911, 44, 2504). These investigators showed 
that the higher the temperature the lower the yield of the ortho 


acid, so that it became customary to conduct the reaction at a 
temperature of O°C., at which temperature 40 per cent. 
of ortho was produced, together with 4 per cent. of the meta 
compound and 56 per cent. of the para derivative. 

In this process the toluene was stirred with twice its weight 
of 100 per cent. sulphuric acid until a test portion gave a clear 
solution on dilution with water. Throughout the sulphonation 
cooling is effected by the circulation of brine at -15°C. The 
finished sulphonation product is run out into water, limed 
and converted into the sodium salts of the various sulphonic 
acids in the same way as with the sulphonic acids of the naph- 
thalene series. Many ingenious plans have been devised 
for t..e separation of the isomeric ortho and para acics (the 
few per cent. of meta acid being ignored) such as the crystallisa- 
tion of the magnesium salts, the para derivative crystallising 
first, or a similar process applied to the zinc salts, whilst separa- 
tion may be effected by simple crystallisation of the acids 
themselves from water-sulphuric acid mixtures. Separation 
having been effected, it was customary to convert to the acid 
chloride by treating the acid with phosphorus. pentachloride. 
At the present time the whole process is simplified by the use 
of chlorsulphonic acid as the sulphonating agent, the sulphonic 
chlorides being thus produced in one step. 

The chlorsulphonic acid (4 cwt.) is cooled to O° C., and tol- 
uene (I cwt.) is run in with constant stirring, the temperature 
being kept below 5° C. throughout the whole addition by the 
use of brine coils. The plant may conveniently be of cast 
iron, and the lid must be closed during the operation, an entry- 
pipe being provided for the admission of toluene, and a wide 
exit pipe for the removal of the hydrogen chloride gas which 
is produced throughout the operation :— 


C,H,CH,+2HO.SO,Cl=CH,C,H,SO,Cl + HC1+H,S0, 


The actual sulphonation takes about 12 hours, but after this 
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period has elapsed, the stirring and cooling are both continued 
while strong hydrochloric acid is run in until the gravity of 
the acid mixture is 1-53. The temperature is not raised above 
5° C. The sulphonic chlorides separate as an oily layer, 
and are removed from the acid layer. It is advisable to let 
the ‘‘ oily ’’ layer (which at 5° C. contains some solid matter) 
to warm up to room temperature before separation from the 
acid layer. 

The separation of the para compound from the ortho deriva- 
tive is done by taking advantage of the difference in their 
setting points. The pure para-chloride melts at 67° C., the 
pure ortho-chloride at 10° C. On cooling to 5° C. the para- 
chloride separates out in a fairly pure condition, until the 
residual oil contains about 85 per cent. of the ortho. The 
crystals of the parasulphonic chloride are removec by centri- 
fuging. The quantities given above will yield about 1 cwt. of 
the ortho compound (85 per cent.), together with } cwt. of 
the para-derivative, which is fairly pure. 

Toluene-4-Sulphonamide 

The formation of the sulphonamide by decomposition of 
the sulphonchloride with dilute ammonia is a simple and 
quantitative reaction which may be used for the large scale 
production of the amide. The apparatus required consists 
of a large digester fitted with a stirrer. Into this is pumped 
ammonia of 6 per cent. strength (S.G. O; 975, 35 gallons) 
corresponding to an excess of ammonia of 7 per cent. The 
sulphonic chloride (1 cwt.) is melted and run in with very 
violent stirring, which is kept up until a sample of the solid 
does not yield an acid reaction on boiling with water (absence 
of unchanged sulphonic chloride). The sulphonamide is 


best separated by centrifuging and washing with water. No 
purification is necessary. The ammonium chloride in the 


mother liquor from the filtration is treated for ammonia re- 
covery by causticising with lime and distillation. 
The Stilbene Derivatives 
The parent compound for the production of stilbene deriva- 
tives is 4-nitrotoluene-2-sulphonic acid (151), a substance 
CH, 


a \so,H 
| 


yf 
NO, 
(151) 

which can be fairly readily prepared by the sulphonation of 
p-nitrotoluene. This substance (1 cwt.) is slowly run with 
constant stirring into ‘‘ oleum’’ (30 per cent., 3 cwt.), the 
temperature being kept below 30 ° C., and stirring is continued 
until a sample of the reaction mixture gives a clear fluid tree 
from oil on dilution with water (absence of any unchanged 
p-nitrotoluene). The stirring is then stopped immediately- 
(any continuation leading to some disulphonation), and the 
reaction mixture poured out into a mixture of ice and salt. 
The quantity of salt is so adjusted as to give a saturated brine 
at ordinary temperatures. On allowing it to stand an almost 
quantitative yield of the nitrotoluene sulphonic acid sodium 
salt separates, and is filtered off, washed with a little brine, 
and used for conversion to the required stilbene deritative. 

The fundamental reaction responsible for the formation of 
stilbene derivatives is the tendency which acids of the above 
type have to be oxidised at the methyl group with the conse- 
quent joining up_of two residues to give a substituted stilbene 
nucleus. Thus, if 4-nitrotoluene-2-sulphonic acid is heated 


Cia CH, CH, 


HOS’ \  ~ \SO,H HOS /\sO,H 


| | 
ri 
NO 
(152) 


ae 
NO, NO, 


(153) 





with 10 per cent. caustic soda solution, a deep red solution 
is rapidly obtained which contains 4: 4!-dinitroso-2 : 21-stil- 
benedisulphonic acid (152). This substance can be isolated, 
but if the warming with caustic solution is continued, a deep 
yellow dyestuff of unknown constitution is obtained, which 
has had a limited application under the name Stilbene Yellow. 

If an oxidising agent is added to the caustic solution referred 
to in the preceding paragraph, then a dinitro compound is 
produced in place of the dinitroso derivative. In this case 
the reaction proceeds with the formation of 4: 4!-dinitro-2-2!- 
diphenylmethanedisulphonic acid (153), a pale yellow crystal- 
line substance. Further oxidation leads to the formation 
of the dinitrostilbenedisulphonic acid (154), an important inter- 
mediate for the preparation of Chrysophenine. The amount 
of these two substances formed in a given preparation depends 
on the temperature and the concentration of the caustic solu- 
tion. Thus the use of a little caustic at high temperature 
favours the formation of a stilbene derivative, whilst the 
use of excess of sodium hydroxide at a low temperature favours 
the formation of the diphenylethane derivative. In the 
preparation of Chrysophenine, the last traces of the diphenyl- 
methane derivative must be removed, or else it will interfere 
with thé subsequent processes. 

To prepare the dinitrostilbenedisulphonic acid, the nitroto- 
luene sulphonic acid (1 cwt. calculated on the anhydrous acid ; 
the normal form contains 2H,() is dissolved in water (230 gal.) 
together with caustic soda (% cwt.). The mixture is stirred 
at 50° C. until solution is complete, when sodium hypochlorite 
solution (7 per cent. available chlorine, 56 gal.) is slowly 
run in and the liquid stirred at 50°C. until the smell of the 
hypochlorite has disappeared. On cooling the liquid and 
allowing it to stand for several hours the dinotrostilbenedi- 
sulphonic acid separates out in pale yellow crystals which 
may be separated from the supernatant liquid by centrifuging. 
It is, of course, the corresponding 4 : 4!diaminostilbene-2 : 2!- 
disulphonic acid that is actually used in practice. It may 
be obtained from the dinitro compound by the usual methods 
of reduction, best, perhaps, by the use of iron dust which is 
‘activated ’’ by a small quantity of hydrochloric acid. After 
the reduction, the clear liquid, filtered from the iron sludge, 
may be used directly for tetrazotisation, coupling, and ethyla- 
tion to give dyestuffs of the Chrysophenine series. 





The Future of Britain’s Industry 
SPEAKING at the Free Trade Hall, Manchester, on Wednesday, 
Lord Melchett referred to the condition and development of 
the steel and the dye industry. Unless, he said, the steel 
industry was prepared to give binding undertakings to re- 
establish itself on a modern basis, to disregard personal 
ambitions or traditions of the past, unless it was frankly 
prepared to reorganise itself on modern lines, it neither 
deserved nor could it expect to receive from either people or 
Government what in one form or another—whether safe- 
guarding or otherwise—was a valuable privilege. 

In the case of the dye industry which before the war hardly 
existed, Lord Melchett said that the Government adopted a 
bold course. It went much further than the safeguarding 
tariff. It actually prohibited the introduction of dyestuffs 
into this country except under special licence. Before the 
war, Britain imported 80 per cent. of its dyestuffs and manu- 
factured 20 per cent. It was the Dominions to which we had 
to look to create a secure future for the exchange of our 
industrial products. 





Dyestuffs Licences for November 
THE following statement relating to applications for licences 
under the Dyestuffs (Import Regulation) Act, 1920, made 
during November, has been furnished to the Board of Trade 
by the Dyestuffs Advisory Licensing Committee :— 

The total number of applications received during the month 
was 665, of which 580 were from merchants or importers. 
To these should be added 13 cases outstanding on October 31, 
making a total for the month of 678. These were dealt with as 
follows :—Granted, 633 (of which 622 were dealt with within 
seven days of receipt); referred to British makers of similar 
products, 30 (of which 21 were dealt with within seven days 
of receipt) ; outstanding on November 30, 15. Of the total 
of 678 applications received, 643, or 95 per cent., were dealt 
with within seven days of receipt. 


46 


The Chemical Age 


(Dyestuffs Monthly Supplement) 





December 8, 1928 





Technical Notes on Colour Lakes.—(1) 


Production and Industrial Applications 


The foll Wi 


ment’’), which contains 
GENERALLY speaking, colour lakes are complex compounds, 
either insoluble or almost insoluble in water, which are ob- 


tained by precipitating dyestuffs from their solution in water 
on to so-called bases or substrata by the addition of certain 
metallic tannic acid, etc. In addition, simple mixtures 
of insoluble colours or insoluble vat colours with the 
various bases are also described as lakes by the colour lake 
manufacturer and user. 

Bases which are also known in the trade as “ carriers ’’ or 
‘ substrata,’’ have a deciding influence on the properties of 
colour lakes and may even be said to be more characteristic 
of the purpose for which a lake is to be used than is the dye- 
stuff contained in it. In selecting a base the first and most 
important point to be considered is the purpose for which the 
lake is required In addition, price, purity, covering power 
fineness and physical properties must ke considered. The 
bases can be classified as natural or artificial and may or may 
not posse ss colour 


salts, 


aZO 


The natural tases include natural barytes, china clay, chalk, 


ochres, green earth, white earth and gypsum (calcium sul- 
phate). The artificial bases include aluminium hydrate, 
alumina blanc fixe, blanc fixe (barium sulphate) satin white 


aluminium silicate, aluminium arsenite, aluminium phosphate 
lithopone (mixture of barium sulphate and zinc sulphide), red 
lead, white lead, lead sulphate and zinc white. Such Eases as 
alumina blanc fixe can be precipitated simultaneously with the 
colour, thus forming very intimate mixtures of and 
colour lake 


base 


Properties and Uses 


Herewith is a general survey of the properties and uses 


of the most commonly used bases, arranged in alphabetical 
] 


oraer 

Aluminium hydrate, owing to its transparent nature when 
ground in oil, finds large use in the production of colour lakes 
for printing inks. It is extensively used in conjunction with 
blanc fixe for the production of cheaper printing ink colours 
colours for paper surfacing Aluminium hydrate 
has the property of combining directly with certain dyestuffs 
and, when used in conjunction with such dyestuffs, gives colour 
lakes possessing excellent transparency. 

Alumina blanc fixe, which is usually produced by simul- 
taneous precipitation of aluminium hydrate and blanc fixe 
possesses medium transparency and good working properties 
and finds extensive use in the production of printing ink 
and paper surfacing colours. 

Aluminium silicate, arsenite and phosphate are not used 
as such, but are formed simultaueously with the precipitation 
dyestuffs. Such lakes tend to produce slimy 
pulps possessing little covering power, but in the case of the 
aluminium arsenite and phosphate, great brilliance of shade 
These lakes tend to dry hard, and are very fugitive to light. 

Barytes is a very widely used base. It little 
covering power when used in oil, and, therefore, is mostly 
used in conjunction with the more opaque pigments such as 
lithopone, lead sulphate, lead carbonate and red lead in the 
production of paint colours. It finds some use in the prepara- 
tion of pulp colours, owing to its property of imparting fullness 
and brilliancy with small amounts of colouring matter. 

Blanc fixe (precipitated barium sulphate 
mercially as ‘Enamel white,” finds extensive 
production of pulp colours for paper surfacing, 
solid appearance and excellent smooth working 
properties. Such pulp colours, however, retain little 
water and very quickly become dry and hard 

China Clay is an extremely valuable base, and is generally 
used in conjunction with other bases such as barytes ‘ 
fixe and aluminium hydrate ’ 


and pulp 


basi 


p* yssesses 


, also known com- 
use in the 
giving a good 
possessing 


very 


blanc 

It is capable of retaining from 
50 to 60 per cent. of moisture, giving pulps of smooth appear- 
ance and finish, and, therefore, finds large use in the production 
of pulp colours. A commercial quality of China Clay is 
Catalpo, which 1s a finely divided China Clay finding large 
use in the production of pulp colours for paper coating where 
a highly polished finish is desired. 


Chalk is little used in lake making. It is useful for elimina- 


2 Colour Lakes are taken trom the recent B.D.C. 


some 73 examples of 


lume (noticed in the last ‘‘ Monthly Dyestuff Supple- 


B.D.C. colours of this class. 


ting traces of acid in colour lakes, but has a tendency to froth 
badly when mixed in size : 

Green earth and white earth possess the property of pre 
cipitating the basic colours and, in conjunction with Brilliant 
Green Crystals Y, are extensively used in the production of so- 
called lime greens for distemper work. The quality of the 
earths used influences the fastness to light of the finished 
product to a very large extent, and it is always advisable to 
make actual trials and light exposures on the small scale before 
proceeding with bulk manufacture. Colours produced on 
green earth almost always give faster to light shades than do 
those produced on white earth. A good quality green earth 
will take up from 10-12 per cent. its own weight of colouring 
matter. 

Gypsum (calcium sulphate) is used in the production of 
certain lime colours. 

Lithopone is a mixture of barium sulphate and zinc sulphide 
and finds extensive use in the production of paint and dis- 
temper colours. Jt has the undesirable feature of being 
phototropic. 

Lead sulphate finds its largest use as a substitute for baryte 
in certain classes of paint colours. 
covering power. 

Ochres find use in the manufacture of paint and varnish 
colours, and are used to some extent in the production of pulp 
colours for paper surfacing. All the ochres possess excellent 
covering power, and, being themselves coloured, often serve 
the double purpose of base and colouring matter. 

Read lead finds extensive use in conjunction with other 
bases and colouring matters for the production of permanent 
red and vermillionette shades. 

Satin white is the trade name given to a mixture of calcium 
sulphate and aluminium hydrate, such a mixture being pro- 
duced by simultaneous precipitation. Satin white finds 
extensive use in the paper surfacing trades, giving an excellent 
smooth finish to the paper. 

White lead is solely used in the production of paint colours, 
possessing excellent covering power, but, unfortunately, has 
the drawback of becoming discoloured on exposure to city 
atmospheres containing sulphuretted hydrogen. 

Zinc white possesses very good covering power, and is 
practically unaffected by atmospheric influences. Rarely used 
alone, its chief use is that of imparting increased covering 
power in admixture with other bases. 


It possesses only moderate 


Preparation of Artificial Bases 

Below are given formule for the production of the most 
commonly used bases. These formulz cover, generally, those 
used in actual practice, but it must be realised that many 
manufacturers prefer to work to formule which, as a result of 
experience under local conditions, are found to meet their 
particular requirements. 

Aluminium hydrate.—Care must be exercised in preparing 
this base, as dilution, temperature, and rate of precipitation 
influence the quality of the final product toa large extent. The 
following recipe gives a good quality aluminium hydrate :— 

6 lbs aluminium sulphate (18 Al,Os) 

dissolved in 
hot water (60-70° C) 
now slowly run in while stirring :— 
2 ‘soda ash in 
24 gallons hot water (60-70°¢ 


per cent. are 


6 gallons 


fhe temperature is maintained at 60-70°C. throughout, and 
when precipitation is complete, allow to settle and wash by 
decantation. The washing is continued until the paste is 
practically free- from soluble sulphates, when the paste is 
dropped into the press and filtered. During the reaction 
sodium sulphate is formed, and as the presence of this sub- 
stance would, on the addition of precipitating agents such as 
barium chloride, calcium chloride and lead acetate, form 


insoluble sulphates in the finished lake, it is necessary to 
wash the precipitated aluminium hydrate thoroughly if lakes 
of the highest degree of transparency are required. 


(To be concluded) 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


In spite of the growing importance of artificial silk, the total 
consumption of this material represents at present only a 
Again, acetyl 
silk is at present one of the minor members of the artificie | 


few per cent. of the consumption of cotton. 


silk group. In view of this, it is evident that acetyl silk cannot 
complain of any neglect with regard to dyestuff research. 
Considering the great practical improvement in the prospects 
of this substance which have taken place during the last year, 
it is hardly likely that this research will not continue. In 
view of the predominant part taken by Great Britain in the 
development of the silk, it is satisfactory to note the bulk 
of the dyestuff research is also being carried out here, and some 
of the latest ideas in this respect are given below. 


Azo Dyes for Acetyl Cellulose 

Azo colours provide such a large field, not only in regard 
to existing compounds, but also to possible new ones, that it 
is only to be expected that many new developments will come 
from this class, and a substantial portion of these will consist 
of previously described dyestuffs suitably modified to meet the 
special demands of acetyl silk. Blacks, of course, are always 
of importance, and some of the newest products for this purpose 
may be mentioned. 

Complicated products are obtained by first dyeing the acetv] 
silk with a diamino-azo dyestuff, and then diazotising and 
coupling with a naphthol or a naphthol carboxylic acid 
(B.P. 281,704, S.C.1.B.). In B.P. 290,720 (1.G.F.A.-G.) 
dinitro-amino phenols are diazotised and condensed with 
amino-naphthols; thus, 4: -dinitro-o-amino-phenol is coupled 
with 1:8-amino-naphthol to give a_ water-soluble black. 
Slight modifications in the naphthol give violet-black, brown- 
black and voilet shades. In none of these products are eithet 
carboxylic or sulphonic acid groups present. Before leaving 
the subject of blacks, the use of hematine may be referred to 
as a popular dyestuff for this purpose. 

Somewhat similar to the products of the last patent are 
those of F.P. 619,329 (I.G.F. A.-G.), except that the beta- 
hydroxy ethyl ethers of amino phenols are employed. Thus, 
4-@-hydroxy-ethoxy aniline, diazotised and coupled with 
I : 7-amino-naphthol, gives a red. 

Nitro diazo compounds may also be coupled with 3-methyl- 
5-pyrazolone ; a good yellow is obtained from diazotised 
o-nitraniline and 3-methyl-5-pyrazolone (B.P. 282,782, 
S.C.1L.B.). In B.P. 274,283 (I.G.F.A.-G.), unsulphonated 
azo dyes containing dihydroxy ethyl amino groups are em- 
ployed. 

Substituted Amino Groups 

The use of hydroxy ethyl groups will be noticed in the 
section above. Considerable extension in the principle 
embodied in this method of enhancing the solubility and dyeing 
properties of acetyl silk dyes will be found in a series of patents 
of Henry Dreyfus (B.P. 291,816, 292,181, 292,452, 292,453, 
292,680). Cyanates, isocyanates, thiocyanates, alkyl-thio- 
cyanates, isothiocyanates, alkyl-isothiocyanates, ureas, thio- 
ureas, urethanes, thiourethanes, and «-amino-alkyl-ethers 
are mentioned. A series of these is formulated below :— 

CNO 
NCO 
SCN 
CNS 
~NHCONH, 
-NHCONHCH, 
NHCSNH, 
NHCSNHC,H; 
—~NHCSNHCH,:CHCH, 
NHCSOC,H, 
NHCOOC,H, 
NCOOCH, 
| 


CH, 

NHCH,CH,NH, 
NHCOCH.NHCH, 
NHCOCH,NHCH,CHOH 
NHCH,CHOHCH,NH, 





~NHCH,CHOHCH,OH 
CH,OH 


—-NH 


CH,OH 
CH, CH,NH, 
-OCH,CH.NH.. 

These groups may be attached to a variety of dyestuffs, 
including azo and anthraquinone colours. Some specific 
examples may be mentioned. 

2:4-Dinitraniline is diazotised and coupled with salicylic 
acid-5-thiocyanate (obtained by treatment of salicylic acid 
with sodium thiocyanate and bromine), the product having the 
following formula :— . 


NO, COOH 
pe ann 
NOK >I = ou 


SCN 
and dyeing in brown yellow shades. If salicylic acid-5-thio- 
cyanate be boiled with alcoholic potash, the thio-urethane is 
obtained, and this, on coupling with diazotised benzene-azo- 
a-naphthylamine, gives a dyestuff having probably the 
constitution shown below, dyeing in golden orange shades. 


COOH 
Lf Neen Wie 


res “a 
aa’. >—N=N Pou 


» “—_ 
‘~ S SH .CS.OC.H; 
2: 4-Dinitro-chlorbenzene is condensed with -y-amino-x:3- 
dihydroxypropane, and one of the amino groups reduced, 
diazotised, and coupled with p-xylidine, to give a fast yellow : 


NO, 


ae 


' 


CH; 
n< NEL 


| CH, 
NH.CH,.CHOH .CH,OH 
4: 4!-Diamino-2!-nitro-diphenylmethane is condensed with 
excess of 6-brom-ethylene : 


NE..ChCh a | CH 
2 2 2 ™*\ Fi H, 


NO, 
| 


_— 
€ _ D-NH. CH). CH. NH, 


Application 

From the application, as distinct from the synthetic 
side, the following features are of interest. The old device of 
swelling is coupled with the new one of solubilisation in 
B.P. 285,942 (Dreyfus). By this combination, dyeing can 
sometimes be carried out at temperatures as low as 40° C. 
The process is also of advantage with more than usually 
insoluble colours, where solubilisation alone gives a satis- 
factory product with difficulty. 

Mordanting methods have not been used to any great 
extent with cellulose acetate, but some recent variations have 
been introduced which may be more effective. Thus mor- 
danting may be carried out in very strong solutions of metal 
salts; for example, with concentrations higher than 15 per 
cent. Also, in mordanting with thiocyanates, an additional 
quantity of thiocyanate besides that present as the metal 
thiocyanate may be added. In some cases, metal salt solu- 
tions as high as 60 per cent. are recommended with the follow 
ing mordants: aluminium sulphate, alum, chromium com- 
pounds, stannous chloride. Fibres so mordanted may be 
dyed with alizarine and logwood, as well as azo and other 
colours. 
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In B.P. (I.G.F.A.-G’), the fibre is padded with a 
triple mixture of the nitrite, the amine and the coupling 
constituent, and then passed through acid. The nitrite not 
only develops the colour, but assists the absorption of the 
azo constituents. The patent also contains a large number 
of examples of the dyeing of animal products. Perman- 
ganate and bisulphite are recommended for clearing whites 
after printing of cellulose acetate materials which have 
foundations of wool or silk (B.P. 270,657, Etab. Petitdidier). 

: Solubility of Dyestuff in Acetyl Silk 

From the theoretical side, Kartaschoff has continued his 
investigations into the mechanism of the dyeing process. 
With Farine as collaborator (Helv. Chim. Acta, 1928, 813), 
the dyeing properties of a number of anthraquinone derivatives 


257,05! 


are compared. Dyeing was carried out from solutions of the 
colour in absolute alcohol; the concentrations of colour in 
the fibre and alcohol after dyeing were determined, and the 
results showed a substantially constani ratio for each individual 
colour, thus indicating that the process is a solution one 

It may not, of course, be assumed, although the process of 
dyeing appears to be a solution phenomenon, that there is no 
chemical combination of any kind between the dyestuff and the 
fibre. The necessary experimental details in the determination 
of the partition coefficients naturally require special arrange- 
ments in dyeing for the determination of the quantities of 
colour in the fibre and the solution with any accuracy. The 
effects of various groupings on the dyeing properties were also 
examined. 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Yorkshire 

NovEMBER’s dyestuff trade was remarkable for its lack of 
feature. October was a good month, but the trade of 
November was something of the order of most of the other 
months of this year, just moderate, and an end-of-the-year 
decline is now expected. 

The hopeful note reported last month as in evidence in 
the Heavy Woollen District continues, but in one key only, 


and that the development of business for spring wear. 
The secretary of the Dewsbury Employment Committee 


reports that the general position throughout the area is 
gradually becoming worse. Not a firm, he says, has all its 
machinery running even on those few days a week the mills 
are working. Mills that were doing fairly well three years 
ago are now standing empty, or with machinery that has not 
run for a considerable length of time. Keen competition is 
being experienced at home with fabrics from abroad at prices 
which locai manufacturers state they cannot approach. In 
some instances prices are Is. to 2s. per yard below those of 
the home products. 

It would appear that the industry is suffering from the 
disease known as ‘‘ dumping,’”’ which the late Mr. Joseph 
Chamberlain endeavoured so perseveringly to eradicate by 
means of his tariff reform proposals. The competing materials 
are mostly cheap smooth-faced cloths from Germany and 
Czechoslovakia. Huddersfield complains that German and 
Italian worsteds are being sold in this country at prices which 
make competition difficult. It is refreshing to read that there 
has been some slight improvement in the Colne Valley trade. 
Patterns for next winter are now being shown, and the 
prospects are that public taste will demand shades of brown, 
more particularly for the better class trade, blues, and greys. 

We reported last month a fire of serious dimension at the 
works of W. L. Ingle, Ltd. This month a _ well-known 
Yorkshire carpet factory blazed to a devastating extent. The 
factory is the property of T. F. Firth and Sons, Ltd., of 
Heckmondwike, and is known as Flush Mills. The hoses of 
the combined fire brigades succeeded in saving the works, 
but the motor-rug department, offices, and warehouse were 
gutted and the valuable stock destroyed, together with the 
firm’s books and patterns. The damage, covered by insur- 
ance, was very heavy, but as it was not to the machinery 
Sir William Aykroyd, chairman of the directors, said that 
little, if amy, unemployment would result 

A lightning one-day strike in which many Yeadon dye 
workers were concerned took place when 200 employees of 
Hill and Co., Kirk Lane Dyeworks, suspended operations. 
At a meeting held in the evening, however, the men decided 
to return to work the next morning. The trouble arose over 
what was regarded as “‘ culpable negligence ’’ of one of the 
employees. It was alleged that owing to his leaving his 
machine, about 20 pieces of 92 yards each were spoilt, and he 
was dismissed On mitigation of dismissal to fourteen days’ 
suspension the sympathetic strike collapsed. 

Lancashire 


November a distinct improvement in 
though the dimensions are still below 


THERE was during 


artificial silk dyeing 
normal 
In yarn dyeing, vat colours continue to make headway 


The reductions in the price of acetate silk will certainly 
result in an increased application of this material, more 
especially for two-colour effects. 

There was a recent advertisement in the Manchester 
Guardian offering a commencing salary of £750 to a foreman- 
dyer capable of dyeing artificial silks, including viscose and 
acetate mixed fabrics. 

In wool dyeing there is increasing interest in the Neolan 
colours ; one or two of these dyestuffs are finding regular use 
for artificial silk. 

There is no general improvement in calico printing, and 
many machines are idle, but there has been an improved 
demand on some markets, notably South America. 

A new method of producing comparatively level shades on 
viscose, which has recently been published by Courtaulds, 
Ltd., is likely to alter the requirements of dyers for dyestuffs 
for this material, since it is now possible to obtain good 
r@sults with colours of better fastness to washing. Formerly, 
these dyestuffs notoriously produced the greatest differences 
between light and dark dyeing on artificial silk. 


Scotland 
THERE has not been much change in the state of trade in 
Scotland during November, which has remained, on the whole, 
moderately good. 

The tweed manufacturers have been exhibiting their winter 
pattern cards, but at present, with the uncertainty of price 
tendencies, buyers have been holding off to some extent. 
The majority of the mills, however, are maintaining their 
output, although, as previously, they are not all fully 
employed. 

The Scottish woollen manufacturers have been complaining 
for some time that the large amount of designing and related 
work which is put into new patterns is not adequately made 
use of by the buyers and distributors, who are too timid to 
take up new lines properly. The manufacturers are, therefore, 
getting together with a view to taking these matters more into 
their own hands and adopting a firmer attitude with regard to 
newer ideas. 

Wool dyers on the whole are fairly well occupied. In the 
piece dyeing, yarn and printing sections business is as pre- 
viously only moderate. 

The proposals for the dyeing works at Balloch on Loch 
Lomond have been received with satisfaction in the Vale of 
Leven in view of the promise of greater employment. Accord- 
ing to reports, this particular site was chosen because of the 
excellent quality of the water. There were some alarming 
suggestions that the quantity of water withdrawn would affect 
the level of the lake, but the new company can hardly hope 
for sufficient orders to do that. It is to be known as the 
British Silk Dyeing and Finishing Co., and French interests 
are stated to be included. 

There have been rumours of a silk mill for Stirling also. 

The wages question is still under discussion, and another 
meeting is arranged for December. 

Dyestuffs and chemical sales have remained fairly steady. 
The new offices of Scottish Dyes, Ltd., at Grangemouth, are 
now beginning to approach completion, as far as outside work 
is concerned. 
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COMBATING CORROSION 


F, in the machinery you build or operate, there is 


one single part which is exposed to the corroding 
influences of moisture, chemicals, food acids or hot 
gases—if that one detail corrodes, and in corroding, 


weakens, loses efficiency, leaks or contaminates your 
product—that one part would be better made from 


“FIRTH “STAYBRITE” 


—the super malleable, super rustless steel. 


Firth ‘Staybrite” is obtainable in the form of :— 
BARS, STRUCTURAL SECTIONS, 


STRIP, SHEETS, PLATE, WIRE, 
TUBE, FORGINGS AND CASTINGS 


Write for Booklet 59 on this subject. 


HEAT 
‘(RESISTING 
STEELS 


| 
| | 
1 
1 
I | 
| 
\ | 
| | 
{ | 
| | 
\ | 
| In addition to their ! 
| Stainless Steels, Firth’s ! 
| have for many years | 
| produced successful | 
| HEAT - RESISTING | 
! STEELS for application 
|! where resistance to 
| scaling combined with , 
| optimum strength at , 
| high temperature is | 
' required. Particulars of ! 
| these steels will gladly | 
| be sent upon request. ; 





+ } eering Co,, Ltd, 
Bradf rd—al yo: hem Firth L 
taybrite"’ Steel, 


THOS. FIRTH & SONS, LIMITED, SHEFFIELD 
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All the more important 


CORROSION RESISTING 
& HEAT RESISTING ALLOYS 


contain Nickel 


For Advice and 
Suggestions as to 
the Best to use for 
any particular purpose 


Apply to 


THE MOND NICKEL COMPANY, LTD. 


VICTORIA STATION HOUSE 
VICTORIA STREET 
LONDON, S.W.1 


























Fi ortunes are Wasted 
i In Gas or Air Mains which are 
Not Permanently Controlled ! 





Volume Measurements in :— 
BLAST FURNACES, CONVERTERS, 
COKE OVENS, GAS PRODUCERS, 
MANUFACTURE OF SPECIAL GASES, &c., &c 





The many hundreds of “ Integra’ Gas Volume Recorders 


used in all kinds of industries are giving entire satisfaction 
and procure substantial savings. | Write for particulars. 


BH HA & 


Tue INTEGRA Co., LTD. 
183 BROAD STREET, BIRMINGHAM 


Measuring wer dhe pieced Instruments. 
Offices is, Bilbao, Liége (Head Office). 
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The Uses of Cadmium.—(II) 


By a Metallurgical Correspondent 


Belox appears the 


continuation and conclusion of an article of which the first part appeared last month. n thi 


the 


author deals wtth the uses of cadmium in electric furnace resistors, arc lamps, paints, etc. 


The voltage of a cell on discharge represents the difference 
of potential between two elements, each possessing potential. 
Cadmium happens to be a substance to which, as an electric 
couple, the positive and negative active materials are both 
electro-negative in sulphuric acid, and cadmium may, there- 
fore, be employed as a medium for determining the compara- 
tive condition of the positive and negative elements during 
any state of charge or discharge (9). 

By immersing a cadmium testing strip in the electrolyte 
of any cell and connecting it to one terminal of a low-reading 
voltmeter, and the other terminal to either one positive or 
one negative plate, a difference of potential is recorded. The 
ordinary cell-testing voltmeter will only indicate the actual 
difference of potential of the cell, but by the aid of cadmium 
and a voltmeter the potential difference of the cell can be 
analysed, showing in what proportion the positive and negative 
elements perform their functions to ‘yield this potential 
difference, or, more accurately, the relative rate of alteration 
of p.d. of each element. 

The most important use of the cadmium electrode is in 
detecting whether it is the positive or the negative element 
which is at fault in a weak cell. This test is generally made 
when the cell is discharged to the minimum permissible 
voltage for the particular rate of discharge, and while the 
discharge current is still flowing. Too much reliance should 
not be placed on cadmium readings in determining when a 
cell is charged fully. The value varies so much according 
to temperature, age,.conditions of plates, and various local 
conditions, that a very misleading result might be obtained. 
Although the value of the cadmium testing strip has been 
known for some years, it has not yet come into common use ; 
but, as its important value becomes generally appreciated, its 
employment is certain to be standard practice. 


Electric Furnace Resistors 

For use as a high-temperature resistor material, cadmium 
oxide is finely ground with water, with or without the addition 
of powdered zirconium silicate, and the paste shaped as 
desired and heated to 800° C. The oxide then forms a compact 
mass of high tensile strength, and is particularly suitable for 
the manufacture of electric furnace resistances on account 
of its low negative temperature coefficient of resistivity, 
even at 1,000° C. Its low specific resistivity at these high 
temperatures distinguishes it from most other metallic oxides. 
Initially, it must be heated externally, for example, by the 
use of a short subsidiary electrical circuit, but when once 
hot, the current will pass and the heating effect is obtained. 
The oxide has the further advantages that it is stable, espe- 
cially at high temperatures, and that it is more durable and 
will withstand stronger heating than the usual metallic 
furnace resistors. It can be employed to produce furnace 
tubes and refractory articles, when other conducting or non- 
conducting refractories may, if desired, be added before 
baking (Pilling and Bedworth, U.S.P. 1,467,810). 


Cadmium Vapour Arc Lamp 
A cadmium vapour arc lamp, which gives an intense mono- 
chromatic red light, practically that of pure cadmium, by 
means of the line 6,459, had been devised, and constructed 
by Bates. (10) The lamp is in the form of an inverted U-tube 
of 1oc.c. capacity, and is fitted with two long quartz capillaries 


at its ends, by means of which the tungsten wire electrodes 
are admitted. The electrodes are fastened into the capillaries 
by means of lead seals. The lamp is filled by distilling, from 
a quartz bulb attached at the bend of the U-tube, a gallium- 
cadmium alloy containing 2 to 3 per cent. of gallium. During 
the distillation the cadmium carries over a minute quantity 
of gallium, which is sufficient to keep it from breaking the 
tube on solidification. The presence of the gallium also 
renders the ccdmium soft and prevents its expansion, thus 
further avoiding breakage. The distillation is carried out at 
0.00f mm. pressure, and when sufficient alloy has been distilled 
into the lamp, the narrow tube by which the bulb is connected 
is sealed off. 

The lamp will burn with t1o volts and 3 amperes with a 
drop of 14 volts across the terminals, but is more efficient 
with a current of 7 amperes and 2 drop of 25 volts. To start 
the lamp one limb must be heated with a bunsen flame. The 
lamp is durable and requires little attention, and is free from 
clouding by adhesion of cadmium to the walls. 

Cadmium amalgams or cadmium-mercury alloys were at 
one time largely employed as dental amalgams, but, as these 
alloys caused staining of the dentine, their use has been 
discontinued in favour of palladium amalgams. For cheaper 
work it is probable that some of the mixtures of cadmium 
with tin, mercury and lead are still to a certain extent 
employed. : 

Paints, Colours and Glazes 


In the production of valuable colouring matters cadmium 
has one of its greatest uses ; it is, in fact, probable that more 
cadmium is used in this way than in any other. The sulphide, 
obtainable in all shades from lemon-yellow to deep orange- 
red, is one of the finest and most permanent of pigments, the 
lemon-yellow shade being that most generally ground in oil 
for the use of artists. A coating of the paint is given to street 
cars and vehicles over a coat of chromium-yellow or a cheaper 
body, and the cadmium sulphide, being entirely unaffected by 
hydrogen sulphide, keeps its yellow colour with great per- 
manency. The sulphide is also used for tinting rubber goods, 
toilet soaps, and candles, and finds employment in pyrotechny 
on account of the rich blue flame produced during com- 
bustion. 

Cadmium in various forms is used for colouring glass, 
porcelain, etc., and in the preparation of enamels. (11) 
The Corning Glass Works, Corning, N.Y., U.S.A., use several 
tons of cadmium suphide annually to produce a yellow colour. 
The company manufacture lantern globes and roundels for 
railway signal purposes, the red being obtained with selenium 
and the yellow colour with cadmium sulphide. 

Cadmium lithophone is a field of application for cadmium 
which offers promise of expansion, the rich yellow-orange 
colour of the pigment doubtless being of value in certain 
directions. At the present time cadmium lithophone is not to 
any large extent prepared. 

The reaction by which the lithophone is usually prepared 
is as follows :— 

CdSO,+ BaS =CdS+ BaSQO,. 

A new process for making a cadmium-zinc-barium pigment, 
which is essentially a cadmium-zinc lithophone, has recently 
been described.(12) According to this process zinc-dust pre- 
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cipitates from zinc sulphate solution obtained in the hydro- 
metallurgical treatment of complex ores are treated with 
sulphuric acid at such a temperature that the zinc and cadmium 
dissolve, but not the other metals. After filtration, the zinc 
cadmium solution is treated with a suitable sulphide; the 
precipitate is washed, dried and ground, yielding a pigment of 
deep ve llow to orange colour. 
Cadmium lithophone (13) in which the zinc of standard 
commercial lithophone is replaced by cadmium, shows good 
covering properties, and a high tinting strength—an admixture 
of only 5 per cent. of cadmium lithophone with 95 per cent. 
standard lithophone wiving a pleasing and distinct cream- 
ellow when rubbed out in oi]. The manufacture of cadmium 
lithophone follows in general the procedure for zinc lithophore, 
though certain precautions not required when zinc is used are 
necessary, and under control of the operator considerable 
iriation in the shade and depth of the yellow colour of the 
product may be obtained The use of metallic cadmium as 
raw : technically because of the 
g g into solution as pure sulphate, and 
ommertcially because of its high In the process for 
separation of the assoc 1 


material is to be avoided 
lificulties of getting it 
cost. 
iated elements from solutions to be 
used for the production of electrolytic cadmium, a combined 
solution of zinc and cadmium sulphates, containing approxi 
is obtained: and, according to 
Webster, the cadmium sponge which is precipitated from 
this solution for re-solution as sulphate relatively free from 
zinc, would form a suitable raw material for the preparation 
of cadmium lithophone The presence of thallium in small 
quantity not been found detrimental, and its removal! 
would in all probability be unnecessary 

The cost figure for cadmium lithophone. using the cadmium 


has 


sponge, has been estimated at 15d. (29 c.) per lb. taking 
cadmium as at 2s. 6d. (60 c.) per lb., and allowing a 20 per 
cent. profit 

On account of the high tinting strength of cadmium litho- 


phone, and because in most commercial uses it would probably 
be mixed with a large proportion of zinc lithophone or other 
white pigment, lithophone made from the equal part sulphate 
solution would possess colour and other values sufficient for 
most Where cadmium lithophone is thus made 


purposes 


in combination with zinc lithophone, by reason of lower 
cost chargeable to cadmium than the above (60 c.) figure 
and of greater bulk, the product should cost appreciably less 
per lb. than the above 29 c. figure for the cost of cadmium 
lithophone content of the combined zinc and cadmium litho 
phone. Thus it is seen that, given a source of cadmium at cost 
comparable with the above, the manufacture of cadmium 
lithophone would be profitable, especially when carried out 
in connection with some other allied industry, as would 
probably be the case. 

Cadmium has recently been employed to produce some 
beautiful coloured enamels (14), consisting of cadmium sul 
phide and selenide combined together; these have been to 
some extent used for the decoration of articles of jewelry. 

Cadmium sulphate is used to produce yellow or orange 
reserves on dyeings with vat dyestuffs and in calico printing 


Other Uses 
On account of their solubility in alcohol, the iodide and 
bromide of cadmium are used in photography for the pre 
paration of light-sensitive gelatine plates. Chemically, cadmium 
has certain uses. As a reducer in volumetric analysis it is 
preferable to zinc dust. As an absorbent for sulphur in the 
determination of the latter in steel the salts are wel] known, 
and as an absorbent for mercury vapour in place of gold 
leaf. a tin-cadmium alloy is often employed. Cadmium is 
sometimes added to gold bullion assays when it is desired to 
determine small percentages of silver in bullion containing 
copper end platinum (15) Durirg the war there was con- 
siderable employment, of smoke bombs for signalling, in 
which cadmium was an important smoke-producing com- 
ponent. 
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The Extraction and Applications of Thorium.—(1) 
By G. Malcolm Dyson, Ph.D., A.I.C. 


mpounads ave 
lor ; Bi 
EMER’ Ui 


coming increasingly into use as catalysts and for other purposes, and this account of the extrac- 
doubtless be vead with interest. Previous articles by the same author, dealing with numerous 


ther non-ferrous metals, have already appeared in this supplement. 


THIS year marks the centenary of the discovery by Berzelius 
in 1828 of the tetravalent element thorium in the mineral 
thorite, from the island of Lév6n, in Norway. During the 
hundred years that have elapsed since its discovery, thorium 
has been found in many minerals, has been adapted for use 
in industry, and the metal itself has recently been prepared 
on a comparatively large scale for the manufacture of therm- 
ionic valves. Although widely distributed, it is present 
almost invariably in small quantities, and often in admixture 
with members of the rare earth family, from which its separa- 
tion is not easy. It is simplest to divide thorium-containing 
minerals into two classes, corresponding to the two main 
methods of extraction, namely, the “‘ thorium-rich ’’ minerals 
such as thorite—essentially a thorium silicate—and thorianite 
an impure thorium oxide), which contains 50-60 per cent. of 
thoria, and the “‘ thorium-poor ”’ minerals such as monazites, 
which, except on “ selected ’’ samples, seldom contain more 
than 10 per cent. of thoria 

Monazite is a mineral which is essentially a mixed phosphate 
of thorium, cerium, and lanthanum, and which occurs originally 
as crystalline inclusions in gneiss, granite and pegmatite. The 
weathering of these rocks gives rise to a sand containing 
monazite grains, the so-called “‘ monazite sand,’’ extensive 
deposits of which are found in India, Brazil, and especially in 
Espirito and Bahia. Since monazite has a high density 


(4°8-5°5 


it is easily separated from other constituents of the 


sand by mechanical treatment ; indeed, in the deposits of 
Travancore this separation is effected naturally by the mechani- 
cal action of the sea, which “ concentrates ’’ the monazite 
along the high tide level. The value of a monazite deposit 
depends to a large extent on the percentage of thorium it 
contains. Formerly the American (Carolinas) deposits con- 
taining 3}—4 per cent. of thorium were utilised to a considerable 
extent, but recently the Espirito Santo deposits containing 
g-1Io per cent. have been found more profitable. Selected 
specimens of the three thorium minerals have been analysed 
thus :— 


THORITE 
FROM 

L6vVON. THORIANITE, MONAZITE. 
The , 58-91 78-86 17°95 
Si0, 19°31 — 
UO, 1°64 15°05 — 
Fe,O, 3°40 0°40 — 
Mn,O, 2°43 — 1:86 
CuO as es ose 2°62 — — 
MgO, K,O, Na,O, Al,O,, CaO 0°68 1'13 1°68 
H,O 7 + - Hs 9°00 — _ 
P,O, 5. as - - as —- 28-50 
PbO, SnO 0°83 2°59 2°10 
Ce,O, oe - - sani 26:80 
LaO0, .. oe af = - 22°0 
Helium .. ae ss 7 — 
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Extraction from the Ores 

The methods applicable to the large-scale separation of 
thorium compounds from the minerals which contain them 
may be divided into two classes: those for the treatment of 
thorium-rich minerals, e.g., thiorianite, and those by which 
the ores poor in thorium, such as monazite, are made to yield 
their values. 

For the thorium-rich minerals a preliminary hand sorting 
is given, followed by an acid extraction. Hydrochloric acid 
was formerly used for this purpose, but more recently sulphuric 
acid has been substituted, since it decomposes the silicates and 
coagulates the silica more readily. The whole mass is heated 
in cast iron pans until quite dry, after which the thorium, 
together with certain metallic impurities, is extracted by 
means of very dilute nitric acid. Treatment with hydrogen 
sulphide serves to remove the heavy metals as insoluble sul- 
phides, and the filtered solution is treated with oxalic acid, a 
step which serves to precipitate thorium and all the rare 
earths. Ignition of the well-washed precipitate having 
changed the oxalates to oxides, these latter are converted to 
sulphates by the use of concentrated sulphuric acid, excess of 
which is removed by heating in large quartz basins. The 
pasty mass of sulphates which remains is dissolved in ice-cold 
water, and the solution is allowed to warm up slowly to 20° ¢ 
when thorium sulphate octahydrate separates out and can be 
removed. The solution in ice-water and separation as the 
octahydrate may be repeated until the product is white. 

Alternative Methods 

Numerous alternative methods of working up the crude 
oxalate precipitate obtained above have been patented. Chiet 
amongst these is the process which depends upon the varying 
solubilities of the rare earth metal oxides in solutions of 
ammonium oxalate. The crude oxalates are converted to the 
pasty sulphates as described above, and after treatment with 
sodium thiosulphate the crude thorium hydroxide Th(OH), 
is precipitated together with the rare earths. It is washed 
with water and boiled with 15 per cent. ammonium oxalate 
solution. The solubilities of the various oxides in the men- 
struum is given below 

RATIO OF 


OXIDE. SOLUBILITIES. 
Thorium oxide .. ne se i << 2,663 
Ytterbium oxide ae ss ie i 105 
Yttrium oxide a es ‘is i 11 
Cerium oxide .. - ee sis oa 1:8 
Neodymium oxide er ry ae I°5 
Praeseodymium oxide. . zi ot “ I°2 
Lanthanum oxide 1:0 


The consequence of the difference in the solubilities is that 
the thorium is almost entirely separated from the other similar 
elements. 

Extraction from Thorium-Poor Minerals 

The working up of minerals poor in thorium is a more 
difficult matter, and in some refineries the actual processes are 
protected -as trade secrets. Concentration by oscillating 
tables and sluice boxes is capable of raising the amount of 
monazite to 4o-50 per cent., after which a series of magnetic 
separations serves to remove further impurities. The first 
separation in a comparatively weak field serves to remove 
magnetite and coarse ilsemannite, whilst the second separation 
in a more powerful field removes the garnets and finer ilseman- 
nite. 

The first stage in the chemical treatment of the concentrates 
is usually the elimination of the phosphorus. Technically, 
this can be made a profitable operation if the facilities 
of a modern plant are available. The crude monazite is 
mixed with petroleum coke (1-1 parts), lime (0-8 parts), and 
fluorspar (0-15 parts), and the whole heated in an electric 
furnace adapted for the preparation of elementary phosphorus, 
which distils over, leaving a residue which is almost phosphorus- 
free. The residue designedly contains a fair proportion of 
calcium carbide, which is decomposed with water and the 
acetylene utilised. The final residue, after treatment with 
water, is in a very finely-divided condition, particularly suited 
for solution. 

The thorium, at this stage, may be extracted by the methods 
described above for the thorium-rich minerals, or the sulphuric 
acid solution may be treated with hydrofluoric acid and the 
thorium precipitated as thorium tetrafluoride, ThF4. This 
salt is readily soluble in a solution of sodium bicarbonate, and 
the hydroxide can be precipitated by means of caustic soda. 


Berzelius, in 1829, claimed to have obtained metallic’thorium 
by the action of potassium on thorium tetrachloride, but sinc: 
that date it has been shown that the metal so obtained must 
have been exceedingly impure, for even if redistilled thorium 
chloride and pure sodium are used, the metal is so finely 
divided that oxidation during the washing is inevitable. The 
reduction of the oxide has been tried on a small scale by 
numerous investigators; Winkler used magnesium, Honig- 
schmidt silicon, Troost and Moissan carbon, and Huppertz 
calcium vapour. Our knowledge of metallic thorium is due in 
the main to the application of the calcium method by Marden 
and Rentschler, and the large-scale production of thorium meta] 
is a matter in which attention to detail is of very considerable 
importance. ‘ 

Preparation of Metal Difficult 

The difficulties of the calcium reduction are partly due to 
the fact that it is not easy to get the reaction to proceed to 
completion, and partly to the fact that impurities (which affect 
the course of the reaction adversely) are very easily introduced, 
both as iron and silicon in the calcium used, and as carbonate 
from the exposure of the calcium metal to the atmospher« 
Mechanical difficulties comprise the construction of high- 
pressure bombs and the temperature regulation of the charge. 
This latter is important, since the temperature determines the 
size of the metallic particles produced. 

Experiment has shown that the best way of preparing the 
calcium for the reduction is to electrolyse fused calcium 
chloride with tantalum electrodes, the calcium so obtained 
containing less than o-or per cent. of iron and silicon. The 
tantalum electrodes stand up very well during this process, and 
are not attacked by the chlorine as are platinum electrodes 
under the same conditions. The lumps of calcium are rasped 
immediately before use. In actual practice the use of metalli 
calcium could be replaced by the use vf a mixture of sodium 
and anhydrous calcium chloride which has been dried a 
$50 C. for some time, the thorium chloride of the older processes 
being replaced by thorium oxide. In this way the reaction 
that actually takes place would be written : 


ThO,+ 2CaCl,+ 4Na=4NaCl+ 2CaO+ Th 


The thorium produced, however, is too finely divided. 


Reduction of the Oxide 

Thorium oxide is best prepared for the reduction by the 
ignition of the nitrate in tantalum dishes or pans, first at 
400-500 C., and then at 800-850° C. The bombs in which the 
reduction is carried out are drilled from ingots of mild steel 
(cold rolled), and the stoppers are carefully ground in, so that 
no displacement takes place due to warping on heating. 
They are best cleaned with a mixture of hydrochloric acid and 
75 per cent. formic acid. 

The charge consists of equal parts of thorium oxide and 
calcium chloride, which are mixed and placed in the bomb, 
and then immediately covered with raspings of calcium 
(iths of the weight of the rest of the charge). The stopper is 
placed in position and the cap screwed on, after which the 
bombs are heated to 950° C. in an electric furnace, in which 
they take approximately an hour and a half to reach the 
temperature of the interior. They are kept at 950° C. for 
an hour, and then cooled to a dull red heat and quenched with 
cold water. It will be noticed that an excess of calcium and 
calcium chloride has been indicated in the quantities given 
above. The reason for this is two-fold. In the first 
place, calcium chloride forms a flux and allows the thorium to 
settle out at the bottom of the bomb, and in the second place 
it dissolves the calcium oxide formed, giving the readily fusible 
oxychloride, 16-28 parts of the oxide being soluble in 100 parts 
of calcium chloride at 800-900? C. : 


ThO,-+ 2CaCl,+ 2Ca=Th-+ 2CaO-CaCl, 

The contents of the bomb are chiselled out and dropped into 
20 litres of water, with vigorous stirring, which is continued 
until no more gas is evolved. The thorium is allowed to settle 
and washed with four changes of water by decantation. Four 
extractions then remove the various impurities ; the product 
is stirred with 2} litres of 15 per cent. nitric acid, when both 
hydrogen sulphide and acetylene are evolved, and then with 
water, alcohol and ether. 


(To be concluded.) 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


“* Standardisation ”’ in Plating Solutions 
THE Electroplaters’ and Depositors’ Technical Society are 
making headway with the stupendous task to which they have 
iddressed themselves, of standardising electro-plating practice, 
solutions, and even nomenclature. It has become evident, 
lready, that there will have to be a lot of standards, for the 
quirements as to the thickness, hardness, etc., of a plating 
iry according to the uses to which the plated article is to be 
put, and nothing that However, 
‘rom the wealth of data in the literature of the subject, supple 
ented by the actual practical experience of the members of 
Society and the exchange cf information and views with 
workers abroad, it should not be impossible to arrive 
ertain broad and useful generalisations which may serve as 
guaranteed ”’ solutions 





standard about 


there is 


ther 


( ic] 


foundations for “‘ recommended ”’ or “ 
, 


nethods for specified purposes More than this can 
scarcely be hoped for, and even this will take time and an 
enormous amount of work The President of the Society 
Mr. Field the committee 1s a strong 


is very much in earnest ; 
one, and even if the ultimate task be one of enormous difficulty 
the information collected and co-ordinated can hardly fail to 


very valuable 
Television 
. last few decades have witnessed the births of a succes- 


sion of new industries, owing, in the main, to patient devotion 
to scientific researches of the type to which the term ~ aca- 
by those who ought by 


demi is applied, disparagingly 


w to know better Wireless,’’ the submarine, and the 
roplane have been intensely stimulative of metallurgical 
esearch, and have built up new subsidiary industries, the 


yrogress of which has been due mainly to the co-operation of 
he metallurgist and the engineer. Neither is, perhaps, 
lirectly responsible for the latest development, television, 
which rests on the basis of physico-chemical research, the 
ultimate foundation of the marvellous progress which is being 
The pioneer work of some sixty 


ide in countless directions 


irs has materialised in a concrete industrial form by the 
flotation of Baird International Television, Ltd. In this 
undertaking are combined the results obtained by the sub- 


sidiary companies and the corporation formed to exploit 
the invention of Mr. J. L. Baird As long ago aS 13873 
Willoughby Smith declared that by means of a telephone he 

yuld hear a ray of light falling on a metal plate. Ina few 
years’ time it will be a commonplace to see that ray instead 
ind to transmit what is seen as easily and probably as cheaply 
iS it is now possible to transmit sounds. The selenium cell 
as at last been brought to mundane and everyday uses 
in the sense that what it can do is about to be extended, 
on the grand scale. 


} 


popularised, and “‘ mechanised ”’ 
Selenium and its Potentialities 

Selenium belongs to the vague border-line between metals 
and non-metals, and may perhaps do no more than claim 
iS a justification for inclusion amongst the former, its metallic 
lustre, which is, of course, no claim at all. Its supply is 
lerived mainly from residues from the metallurgical treatment 
of certain metallic sulphides, and although it has many uses 

the arts, it has been chiefly a by-product of other industries 
rather than a direct object of extraction itself It has many 
amorphous, vitreous, soluble and insoluble, and 
both in the “ metallic ’’ form, and in combination with other 
elements has been the subject of much research work, its most 
interesting property being the variation in its electrical con- 
juctivity at different temperatures, and on varying degrees 
of illumination, particularly by red and ultra-red rays. It 
s also affected in a similar way by ultra-violet rays, and hence 
responds to a greater range of the spectrum than, perhaps, 
any other body, or at any rate manifests in a more tangible 
manner its response to such influences. Television, nocto- 


forms 


vision, and phonovision, three of the new terms with which 
we are about to become familiar, will owe their application 
and industrial and commercial exploitation mainly to these 
roperties, but there is reason to believe that we shall vet 
iave to coin new words to respond to the new functions which 


I 
J 


an intensive study of the behaviour of selenium and its com- 
pounds may further reveal. 


The Sampling of Materials 
It is curious that while manuals of chemical analysis 
abound, giving methods which are improving to the point ot 
perfection, they are for the most part silent on the subject 
of sampling, or deal with it rather inadequately and perfunct 
orily The possible errors due to segregation are of cours 
well known to metallurgists, and are duly provided against 
Yet the bulk sampling of materials, upon which the whole 
value of the subsequent analysis depends, needs as much care 
and is as full of pitfalls, as any purely chemical operation 
One of the latest manuals dismisses it in a little over a page 
some appear to regard it as altogether unworthy of reference 
and in none is it done tull justice. The sampling of dumps 
wagon-loads, and barges containing ores is a most laborious 
and skilled operation, and a neophyte in the art is at a 
disadvantage with a skilled sampler. What boots it to use 
pure chemicals ; to measure out quantities with meticulous 
and to run blanks, as a check, if the sample does 
And in how many text-books will 
‘‘ drawing the cone,”’ 


sad 


exactitude ; 
not represent the bulk ? 
a warning be found against the trick of 
vitiate the result of even the most careful and 
conscientious sampling ? The subject deserves much more 
ittention in books than is given to it, seeing that so much 
depends upon sampling being done properly, and that so few 
people know even the rudiments of the art. 


which will 


Stainless Steel for Ornamental Building Con- 
struction 

STAINLESS STEEL stands up well to accelerated corrosion 
tests, and has proved its tarnish-resisting claims in homely 
domestic Its latest uses are for shop fronts ; several 
such have been made of late and have a pleasing appearance 
The older metal, bronze, thus has a serious competitor in 
stainless steel, which is being used for railings, fittings, and 
doors in banks and other office buildings. This leads to the 
question of the indirect effect of the use of substitute metals on 
coppe! Not only may ‘stainless’? displace bronze in 
ornamental] metal work, but copper itself is being displaced 
to an extent hardly realised, both in its domestic uses and in 
its electrical engineering applications. Its rival, in the latter 
case, is aluminium, and the competition is likely to be greatly 
increased by the price reductions recently made in the white 
metal, and the probable increase in that of copper, owing to 
depletion of stocks, and to the fact that demand outstrips 
supply. There is not room for an infinite expansion in the use 
of metals, and the metallurgists who are busy inventing new 
alloys are doing so at the expense of the older metals and 
alloys. There are other considerations in regard to copper 
which make the situation serious, and, as far as this country is 
rather dangerous. However, stainless steel has 
come to stay, and those concerned with other metals threatened 
by its use must face that fact. 


service 


concerned 


Cosmic Ray Investigations 

In view of what the X rays have done for science in the way 
of opening up the inner secrets of the crystal and its structure, 
the last secrets of the atom itself may reasonably be expected 
to vield to the latest instrument of research, Cosmic rays 
There is a good deal of very useful work vet to be done in 
gathering together certain threads at present scattered, 
but undoubtedly having a close connection with each other, 
and affording, collectively, a clue to many enigmas. Lead 
the end-product of some of the mystery-elements, 
possesses, for reasons which it is not difficult to understand 
the property of screening off the very rays given out by some 
of its own transmutational manifestations. Selenium and 
sulphur are elements of the same group, and the selenides 
of lead have much in common with the sulphides. Specimens 
of artificial galena have recently been exhibited, the screening 
power of which, to the ordinary gamma-rays, is much greater 
than that of either lead or natural galena. Yet both are, 
virtually, transparent to the ‘“‘ unknown radiation entering 
the atmosphere from above.” These constitute the Héhen- 


base 
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Strahlung, or ultra gamma or cosmic rays of Hess, Millikan, 
and other observers. Rays have been observed ten times 
harder than the hardest of gamma-rays, with a penetration 
of close on 17 ft. oflead. Their wave-lengths are inconceivably 
small, tens of thousands of times less than an Angstrom unit. 
The galena ‘‘ detector’’ and the selenide cell between them 
may be expected to afford great help in solving the problem 
f utilising these rays and applying them to scientific research. 


The U.S.A. Steel Combine 


Ix order to combat the competition of European producers 
in the United States foreign trade in steel, an alliance has 
been formed between the United States Steel Corporation and 
the Bethlehem Steel Corporation The foreign trade of both 
ompanies will be conducted in,future through an organisa- 
tion (which has been formed for the purpose) known as the 
Steel Export Association of America. The two companies 
mentioned are respectively the largest and second largest 
producers of steel in the United States. The annual steel 
ingot capacity of the United States Steel Corporation 1s 
23,035,000 tons, and that of the Bethlehem Steel Corporation 
7,900,000 tons. The most important purchasers of American 
steel are Canada, South America, China and Japan. In 
Europe, the question of forming export selling agencies has 


loomed very large on the Continent. The Germans, who 


are strong advocates of unified selling, are believed to 
be making ground in their efforts to bring French and 


Belgian makers into line on this question, and it is more 
than likely that this American move will hasten matters. It 
is said that a similar movement is being discussed in this 


country. 


Protection of Duralumin 

THE trend in aeroplane design towards all-metal construction, 
and extensive use of the strong light alloy duralumin, demands 
per cent. permanence and reliability of this material 
Doubt has been expressed from time to time concerning the 
permanence of duralumin in service. Sheet duralumin has in 
a number of cases been seriously impaired in its properties 
by becoming brittle without any marked accompanying 
change in its surface appearance. The great bulk of sheet 
duralumin in use, however, has not shown evidence of such a 
change, and at first manufacturers of materials as well as 
builders and users of aircraft held the opinion that no change 
in the properties of duralumin takes place. However, many 
well-established cases of severe deterioration have been found 
in sheet duralumin of varied origin. These have been shown 
to be the result of corrosion, the metal being attacked in a 
peculiar intercrystalline manner. 

Intercrystalline corrosion of sheet duralumin whereby the 
metal becomes very brittle can be induced by accelerated 
laboratory tests. Chloride solutions are most effective, and 
the addition of an oxidiser increases the attack very decidedly. 
By means of such a solution, carried out as an intermittent 
immersion test on full-size tension bars on which the strength 
ind ductility after corrosion were determined, it has been 
shown that all of the aluminium alloy sheets of the duralumin 
type, that is, heat-treatable alloys, are subject, more or less, 
to intercrystalline corrosion, 

Heat-treated duralumins of essentially the same composi- 
tion in the commercial heat-treated condition have been found 
to differ greatly in their corrosion-resistance. Composition 
does not appear to be the controlling cause, although alloys 
containing copper as the main alloying constituent are more 
susceptible than those containing little or no copper 


100 


Effect of Various Treatments 


COLD-WORKING sheet duralumin after heat treatment renders 
it somewhat more susceptible to intercrystalline attack. 
However, this appears to be only a contributory factor. 
Material which is heat treated by quenching from a tem- 
perature considerably below the one at which the alloy con- 
stituents are soluble in the aluminium matrix is less resistant 
to corrosion than if properly heat treated, 7.e., quenched from 
500° C. and aged at room temperature several days. The rate 
of quenching, that is, as determined by the quenching medium 
used, is, a very important factor. Sheet quenched in hot 


water was found to be very much more susceptible than cold- 
water quenched sheet, although the static strength properties 
and the visible microstructure are the same. 

Material which, after quenching, is subjected to accelerated 
ageing, that is, aged at some elevated temperature, was also 
found to be much more susceptible to intercrystalline corrosion 
than material aged at room temperature. For a high degree of 
corrosion resistance in sheet duralumin (not necessarily complete 
freedom from attack), the material should be quenched 
rapidly, as in cold water, from approximately 500° to 510° C. 
and aged at room temperature. When exposed to the weather 
such materials are giving results confirming the conclusions 
based upon accelerated corrosion tests 


Use of Protective Coatings 

ALTHOUGH the sheet duralumin to inter- 
crystalline corrosion can be greatly improved by proper heat 
treatment, protective coatings should also be used in order to 
assure complete protection. A coating of plain spar varnish 
is of relatively little use ; when pigmented with aluminium 
powder, however, such a coating is greatly imp:oved and 
appears entirely suitable to resist most atmospheric attacks 
It is not to be relied upon for resistance to sea water, as in 
pontoons ; a heavy bitumastic coating is suitable for this. An 
oxide coating made by the anodic oxidation process is of little 
use unless given a supplementary greasing treatment. This 
greatly improves such a coating and it appears to be very 
suitable for atmospheric not tor parts immersed in 
water. The anodic the best of the 
oxide or related processes. 

Laboratory tests have indicated that 
mented ’’ rubber coatings are exceptionally well suited for the 
protection of dynamically stressed parts (that is, parts sub- 
jected to vibration or flexure) under very corrosive 
conditions. Of the possible metal coatings, aluminium appears, 
from theoretical considerations, to be best. An aluminium coat- 
ing applied by the metal spraying process gave 100 per cent. 
protection even under very severe corrosive conditions 


resistance ol! 


service 


sea process appears to be 


aluminium-pig- 


severe 


U.S. Production of Metallic Cadmium in 1927 


THE production of metallic cadmium in the United States in 
1927 amounted to 1,074,654 pounds, an increase of 33 per 


cent. over production in 1926 Che market quotation of 
\merican metal, New York, remained at 60 cents a pound 
throughout 1926 and 1927. There were 22,400 pounds of 
cadmium, valued at $13,172, imported into the United States 
during the last quarter of 1927. No imports of this metal 
were recorded for 1926 or the first three quarters of 1927. In 
addition to metallic cadmium, United States manufacturers 


reported some production otf the following cadmium com- 
pounds, allin larger quantity thanin 1926 : Cadmium sulphide, 
cadmium hydrate, cadmium oxide and cadmium lithophone, 
but figures are not available for publication 


Lead Refining and Thermal Data 

THE Pacific Experiment Station of the United States Bureau 
of Mines, Department of Commerce, Berkeley, California, 
has been making special efforts to determine the entropy and 
free energy of arsenic and antimony, because it seems possible 
to use such data directly in certain problems having to do with 
the refining of lead. To date, data have been obtained upon 
antimony oxide and several of the oxides of lead, and special 
effort will be made to complete the data on arsenic as soon as 
possible. In the fire refining of lead, two steps are softening 
and fuming. The first of these separates some arsenic and 
antimony by oxidation of the impure metal, and the second, 
called fuming, produces a concentration of the resulting dross 
by reduction of these oxides, with subsequent volatilisation. 
The Bureau of Mines has received a number of inquiries for 
data on the oxides of arsenic, antimony and lead, and because 
of the direct use which these data may find in determining a 
rational control of fire refining methods for lead, it has seemed 
desirable to determine these data immediately. This field 
represents one of the cases where free energies, entropies and 
thermal data would seem to be directly applicable to an 
industrial process 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


WE are now entering upon the second half of the year, and it 
must be confessed that there is no great cheer in the prospect 
from the point of view of those whose energies are devoted 
to the iron and steel industry. The experience of the first 
half of the year has not been satisfactory. A fairly steady 
level in the amount of business passing seems to have been 
reached, subject to slight variations up or down according to 
the seasonal influences which affect it: but all the time this 
level is so far below the normal requirements of the steel pro- 
ducing plants that it is a continual struggle to find enough work 
to keep the mills even partially employed. Notwithstanding 
the fact that the weight of steel being turned out compares 
very favourably with the pre-war production, there is a great 
margin between this quantity and the potential production 
This is the condition to which we have 
tomed only during 
for some years past 

One cannot see 
change from such a state indeed we are 
to the time of the vea 1en slackness in trade is most marked 
We shall soon be in the midst of the holiday season, and past 
experience has shown that at this time 
falls away until the last quarter of the 


fore those 


+ 


had to become accus 


the first half of the present year, bu 


not t 


lasting 
now coming 


any sign of 


an improvement oT a 


ot aftairs 


business gradually 
year 1s reat hed There- 
the wret hed state of business 
at present are not likely to become 
near iuture. 

One or two of the steel works are managing to keep fairly 
busy, but they are the exception, and in the majority of cases 
the constant complaint is the f orders Even 
Guest Keens, with their profit of nearly one million pounds 
have to admit that this has not been derived from their steel 


who are 





any less despondent in the 


shortage ot 


works, and that they, like other steel makers, have suffered 
considerably from lack of work in this department 
Little Prospect of Safeguarding 

The hope of assistance from the Government under the 


Safeguarding Act has become very dim. A few vears ago the 
Prime Minister made an election pledge which he considers 
binding. Apparently nothing will shake the Government 
on the point. Not even the very important deputation from 
the National Federation of Iron and Steel Manufacturers, 
which recently waited upon the Prime Minister, could induce 
him to change his attitude, although they put to him in 
the strongest possible way the urgent necessity of assistance. 

The chairman of Guest Keen and Nettlefolds, at the annual 
meeting a few days ago, referred to this matter, and stated 
that it would seem that no assistance could yet be expected 
from the plan known as safeguarding. At the same time he 
pointed out that there was a great and growing body of 
opinion among the workmen as well as the employers that 
some method of this kind would have to be tried if disaster 
were to be averted. The rating relief promised in the Budget 
may be some relief to the distress, but its application is so 
far ahead that its value is considerably lessened. 


Reconstruction of Baldwins 

The financial reports of the steel companies are sufficient 
evidence of the true state of affairs. Financial reconstructions 
continue, the latest being that of Baldwins. The huge sum 
of 3? millions is to be written off as lost, and new money has 
to be obtained to enable the company to carry on. Even 
when all this has been done the root of the trouble may not 
be touched. Economies in management and production will 
afford some financial relief, but unless full and regular employ- 
ment can be found for the plant it is difficult to see how pros- 
perity can be regained. No amount of financial reorganisation 
will get more orders or increase selling prices to a remunerative 
level, and these are the crying necessities. 

There is only one source from which this change can come, 
and that is a share of the trade which at present is going 
to the continental makers. To the South Wales makers this 
is particularly important. They are well situated for export 
business, but they find it difficult to secure a fair share of the 


ome trade owing to their geographical position. They are 


unable to secure it by the desperate method of cutting prices 
as the bulk of the steel production is under the control of th: 
associations. It is only in the case of certain classes of stec] 
such as boiler plates and special qualities, that this can bx 
done, and the rapid fall in the price of boiler plates is dur 
almost entirely to this factor. It is very disconcerting to the 
makers to find that owing to the unrestrained internal ccm 
petition for the better priced classes of steel the margin ot 
profit on them is quickly disappearing. 


Question of Continental Prices 

Much has been said about the recent advance in the prices 
of continental steel and the longer time required for delivery 
from abroad. At one time it did look as though this condition 
would prove of great advantage to the British makers, and 
judging from recent reports it would seem that this 
advantage had mierialised, but the actual evidence does 
not confirm this to any marked extent. The advance in the 
foreign prices has not brought them up to our home prices 
and as for the time of delivery, it has long been known that a 
much longer time is required to get material from abroad thar 
from the home works 

The only market which has really benetited is semi-finished 
steel, and even there the amount of extra business placed in 
this country is not great. One needs no other evidence ot 
this than the low prices and keen competition for such work 
among the British steel makers. The reported condition at 
present on the Continent is not quite so firm. Prices have not 
receded materially, but quicker delivery is being given, as the 
output is much in excess of the new orders. 


General Condition of the Market 


Turning to the general market conditions, there is nothing 
striking to report. There is comparatively little business in 
pig iron. The state of the market is unfavourable to forward 
buying, and therefore consumers are limiting their purchases 
as much as possible. The particular competition among the 
Derbyshire and Northamptonshire makers has_ further 
weakened the market. This is the outcome of the placing on 
the market of the output from the new Stanton furnaces 
Prices have been cut, but they are so low that this competition 
will soon have to cease. The export trade shows no improve- 
ment on recent conditions, 

In finished steel there is no improvement in the volume of 
business. The official prices of controlled materials remain 
unchanged, following the decision of the associated makers 
at their meeting a few weeks ago. Small steel bar prices 
remain about the same, but they are so low that they can hardly 
admit of any further cutting. As already mentioned, boiler 
plates continue to fall in price, and as jow as fg 5s. is talked 
of for acid quality. That price compares with {10 Ios. about 
six months Specifications for ship plates are not so 
numerous, as the demands from the shipyards seem to be 
falling off. On the other hand, the steel makers are faced 
with a probable increase in the price of fuel and scrap. Coal 
and coke prices are firmer in consequence of the output control 
scheme which is now in existence, and advances are being 
asked for the renewal of contracts. Scrap has also risen about 
2s. 6d. per ton 

The output of pig iron in May amounted to 591,599 tons 
compared with 563,100 tons in April. The number of furnaces 
in blast was 148, one less than in the previous month. Steel 
production amounted to 752,700 tons in May compared with 
644,100 tons in April 


the 


ago. 





Tungsten in Canada 
RECENT developments at the Riverside mine at Stewart, 
B.C., have disclosed the presence of scheelite, the commercial 
ore of tungsten, in such quantities that the managing engineer, 
Mr. R. G. Mellin, has announced his intention of providing 
facilities in the concentrating mill for saving it. The amount 


of scheelite ore now in sight is said to be enough to warrant 
such changes in mill practice as will be necessary for its 
recovery. 
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Some Inventions of the Month 


By Oar Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE, 
Treatment of Zinc Waste 

A HIGHLY economical process for extracting lead and zinc 
from spelter heap waste is described in Specification 290,035, 
dated May 3, 1927, by E. Bury, of Haltwhistle, and F. W 
Walker, of Gilsland, Northumberland. The material is heated, 
¢.g., in a cement kiln, with coke having a high sulphur content 
2 per cent.), lime or sand, and coal, by the use of a pulverised 
fuel flame having an excess of oxygen. The resulting fume, 
containing zinc oxide and lead sulphate, is either delivered to 
depositing chambers or is passed through a scrubber containing 
an acid for dissolving the zinc oxide, the lead sulphate remain- 
ing in the scrubber sludge. The lime maintains the charge in 
a suitable fritted condition and gives a kiln residue suitable 
for cement manufacture. 

Heat Treatment of Ores 

ARSENIC is removed from ores, mattes, speiss, and copper- 
arsenic compounds by admixture with sulphur-bearing and 
carbonaceous materials, and subjection of the mixture to 
combustion in a restricted supply of air, without the applica- 
tion of external heat. A multi-storey furnace with air-cooled 
stirrers is preferably used. See Patent Application 286,285, 
bearing the International Convention date March 3, 1927, by 
Norddeutsche Affinerie, of Hamburg, Germany. 

PyRITES and other ores containing copper and zinc are 
roasted with an excess of sodium chloride at above 550° C. 
to convert most of the zine into chloride and most of the 
copper into sulphate. Upon fractional lixiviation of the 
product the first fraction contains most of the zinc, and a 
later one most of the copper. The zinc may be precipitated 
by milk of lime, after removal of copper from the solution by 
means of zinc or iron. Any silver present is precipitated with 
the copper from the zinc solution. See Patent Application 
288,266, bearing the International Convention date April 7, 
1927, by Metallbank und Metallurgische Ges. Akt.-Ges., of 
Frankfort-on-Main. 

Pyritic and other ores and metallurgical products are 
prepared for roasting or like treatment by admixture in a 
finely divided state with an aluminous binder, such as China 
Clay and iron sulphate solution, to form a plastic mass, the 
mass then being shaped into pieces, e.g.. rings, having a large 
superficial area and not liable to pack together. See Patent 
Specification 291,568, dated April 6, 1927, by F. L. Wilder, 
E. Morris, E. Schiff, and E. S. King, of London. 

Refining Metals 

MOLTEN metals and alloys, ¢.g., of copper and nickel, are 
deoxidised by addition of beryllium or a beryllium alloy, 
generally to the extent of not more than o-5 per cent. See 
Patent Application 288,543, bearing the International Con- 
vention date April 11, 1927, by Siemens & Halske Akt.-Ges. 
of Berlin. 

Metallurgical Furnaces 

An improved cupola furnace is described in Patent Applica- 

tion 289,007, bearing the International Convention date 








289,007 





April 19, 1927, by The American Radiator Co., New York, 
assignees of D. H. Meloche, New York, U.S.A. Powdered coal 
or coke is burned in inclined combustion chambers 7, each 
opening into the lower part of a chamber 3% in which the 


charge is supported on a bed 24 of broken coke or bricks, 
supported in turn on a sand bottom 23. The fuel, mixed with 
air, is supplied through a nozzle 19 and inlet 14, and secondary 
air enters at 21 from a wind-box 22. By regulating the air 
and fuel supplies, reducing, neutral, or oxidising gases may 
be passed to the cupola. 

Alloys 

THE production of hard metallic compositions consisting 
of tungsten or a like metal of the chromium group, together 
with carbon and cobalt or a like metal of the iron group, is 
described in Patent Application 288,521, bearing the Inter- 
national Convention date April 6, 1927, by the British 
Thomson-Houston Co., Ltd., of London, assignees of S. L. 
Hoyt, of Schenectady, New York. A mixture of the powdered 
materials is subjected to pressure (1,000 lb. per sq. in.) at a 
sintering temperature (1,300-1,450° C.), ¢.g., in a space between 
electrodes. Tungsten carbide may be formed in a preliminary 
operation by heating the tungsten with finely divided carbon 
or in methane or lighting gas. 

THE production ot hard metallic compositions comprising 
a metal of the chromium group, e.g., tungsten, a metal of the 
iron group, eé.g., cobalt, and carbon, is described in’ Patent 
Application 289,477, bearing the International Convention 
date April 28, 1927, by the British Thomson-Houston Co. 
Ltd., of London, assignees of E. G. Gilson, of New York. 
A mixture of the powered ingredients is subjected to pressure 
(1,000 Ib. per sq. in.) at a sintering temperature (1,300- 
1,450 C.), preferably between electrodes in a carbon mould. 

METALLBANK UND METALLURGISCHE GES. Ak?T.-GEs., of 
Frankfort-on-Muain, describe copper-silicon alloys containing 
one or more other elements such as nickel, iron, manganese, 
cadmium, tin, chromium, tungsten, zinc, aluminium, mag- 
nesium, arsenic, antimony, calcium, cobalt, phosphorus, or 
titanium, and also up to Io per cent. of one or more of the 
metals lead, cadmium, and thallium. See Patent Application 
288,974, bearing the International Convention date April 16, 
1927 
Iron and Steel 

IN Specification 291,717, dated December 24, 1926, FI. 
Siemens Akt.-Ges., R. Durrer, F. C. Siemens, and A. Sprenger, 
all of Berlin, describe a process for the manufacture of steel 
in the Siemens-Martin furnace, characterised by the intro- 
duction into the furnace, at least from the termination of the 
fining process, of coal-dust from coal poor in gas (coke, semi- 
coke, poor coal, etc.), to provide a protective layer over the 
bath. The coal-dust is preferably blown into the current of 
heating gas by means of blast-furnace gas. A steel having 
particularly valuable strength properties is obtained by leaving 
the charge to stand after the reduction until an extensive 
separation of impurities has occurred owing to differences in 
specific gravity. 

IN a process for extracting iron from its ores, described in 
Patent Application 288,319, bearing the International Con- 
vention date April 7, 1927, by Vereinigte Stahlwerke Akt.-Ges., 
of Dusseldorf, a mixture of the crushed ore with an alkali 
chloride or a chloride of a metal of the calcium or magnesium 
groups is heated (preferably in an atmosphere of nitrogen) 
to 150-250° C. until iron chloride is formed. The mixture is 
then treated with hydrogen at 150-200° C., and the iron 
produced separated magnetically or otherwise. Alternatively, 
the iron chloride may be separated from the mixture by 
volatilisation, freed from water and hydrochloric acid, and 
treated with hydrogen at 300° C. 

To obtain malleable cast iron, a mixture of steel scrap, 
residues from previous melts, and small quantities. of ferro- 
silicon and ferro-manganese is melted in a cupola to produce 
a white iron containing not mcre than 2-90 per cent. of carbon 
(cementite and pearlite), 1-10-1-50 per cent. of silicon, 0-42-0°75 
per cent. of manganese, 0:10-0:20 per cent. of phosphorus, 
less than 0:20 per cent. of sulphur and 98-38-94:45 per cent. of 
iron. The product is then embedded in sand or iron ore in 
an annealing furnace and heated rapidly 20-680° C., followed 
by 12 hours at 680-730° C., rapid heating to 730-800° C., 

2 hours at 800-830° C., rapid heating to 830-880° C., 48 hours 
at 880-go00° C., cooling at the rate of 5-8° C. per hour to 
7oo° C., and thereafter rapid cooling. See Patent Application 
288,980, bearing the International Convention date April 16, 
1927, by C. E. Kluijtmans, of Brussels, and W. H. W. Procter, 
of Coventry. 
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Current Articles Worth Noting 


We give below ‘a brief index to current articles in the technical 


Pvress dealing with metallurgical subjects. 


ALLOYS 
ski and I] 
1615-1616 (in French 

Aluminium alloys in motor construction 
Zeitschrift Metallkunde, May, pp. 165-170 (in German). 
Possible applications of light metals in motor construc- 
tion ; 


The structure of tin-antimony alloys. W. Broniew- 
Shiwowski. Comptes Rendus, June 11, pp 


Steudel 


details of alloys commonly used 

ANALYSIS.—The potentiometric analysis of steel-hardening 
materials and special steels I] The determination ot 
chromium and vanadium in ferro-allovs and alloy steels 
E. Zintl and P. Zaimis. Zeitschrift angewandte Chem 
May 26, pp. 543-540 

Brass The recrystallisation of x-brass \. Basz and R 

Glocker. Zeitschrift Metallkunde, May, pp. 179-183 (in 

German), The recrystallisation of 70/30 and 63 37 

Investigation of the influence of the manner 

of the influence of 

omparison of the sensitivity 

indication of the commence- 


brass 
and speed of deformation, as well as 
additions of iron and lead ( 
ot various methods for the 
ment of recrystallisation 

Structural development in brass tubes (surtace 
and their avoidance F. Ostermann. Zeitschrift Metall- 
A May, pp. 186- German The surface 
defects when brass tubes are bent are 
nected with structural development This is determined 
by the copper content of the alloy and the nature ot 
heat treatment The various changes of structure in the 
production of brass tubes are Quality tubes 
should contain not less than 61—61-3 ver cent 


and the annealing temperature should not ex: 


detects 


157 in 


occurring “enael 


discussed 

ot copper 

eed 600° ( 

CARBURISING.—Production tests in carburising compounds. 
J. S. Ayling. TJyrans. dmer. S Steel Treating, June 
pp. 1038-1042. A and inexpensive method of 
testing the merits of carburising compounds 
under actual production methods as used any 
treatment department 


{ ORROSION 


short 
relative 


heat 


Corrosion phenomena in aluminium bronze 
means for their preventiot1 A. Merz and E 

kon and = Metallschut June, pp 
in Gernian 


tubes and 
Brennecke 
130 140 
heating in air 
anod:~ polarisation. G. Tammann 
Zeits ft anorganische Chen Vv 
May 12, pp. 307-371 
velation of internal pk 
Tammann and M 
May, pp. 184-185 


GENERAL.—The tarnishing of palladium on 
and on 
Schneider 
Parts 3-4 
The re 
piece ot metal. G 
hvift Metallku 
The question of the solubility of oxygen in 
iron oxide (oxoferrite ( 3enedicks and H 
Zeitschrift anorganische Chen Vol. 171 
May 12, pp. 231-238 (in German 
Equilibrium investigations in the reduc 
and carburisation iron VI 
of oxygen in Remarks con the 
ks and Lofquist. R. Schenck 


and 


in German 
deformations 
Straumanis. Z 
(in German 


Asti 


IRON iron and 
Lotquist 
Parts 3-4 
tion, oxidation 
The solubility 
above paper by 
and T. Dingman 
weanische Chen Vol. mr, P 
May 12, pp 257 (in German 
The electrochemical action of inhibitors in 
solution of steel and iron. E.L. Chappell, B. FE 
and B. Y. McCarthy. Ind. Eng. Chem., June, pp 
582-587. In the pickling of steel or iron, the addition 
of inhibitors to the acid greatly decreases the rate of 
attack on the bare metal, but at the same time permits a 
fairly rapid solution of the scale. It is found that this 
decrease in metal solution with its accompanying hydrogen 
evolution is proportional to the increase in cathodic 
overvoltage caused by the inhibitor It is suggested 
that the inhibitive action is due to the formation of a 
layer of discharged inhibitor substance on the cathode 
areas 
SincLE Metars.—Nickel: An account cf its allovs and its 
uses. A.C. Sturney. Wining Mag.. June, pp. 341 347. 
Some observations on electrolytic copper. W. K6ster. 
Zeitschrift Metallkunde, May, pp. 189-101 (in German) 


processes 1n 
iron 
Benedicks 
Zeitschrift ai 
239 
the acid 
Roetheli 


STEEL.—Manufacture of high-strength structural steel for 
bridges. L.S. Moisseif, H. C. Boynton, A. V. de Forest 
and A. T. Morris. Trans. Amer. Soc. Steel Treating 
June, pp. 941-960. Deals with high-strength steel for 
modern bridges; acid open-hearth steel for suspension 
cables ; silicon structural steel for bridges; and drawn 
wire and its heat treatment 

Studies on normal and abnormal 
O. E. Harder, L. J. Weber and T. E. Jeratek. Tyvans 
imer. Soc. Steel Treating, June, pp. 961-1008. Effects 
of heating normal steel in nitrogen, oxygen and carbon 
dioxide, and heating abnormal steel 7” vacuo at car- 
burising temperature ; of melting normal and abnormal 
steels under various conditions, et¢ 

Influence of structure *' 
and qualities of some alloyed, especially high speed steels 
F. Rapatz. Trans. Amer. Soc. Steel Treating, June, pp 
1008-1022. Deals with a constituent of many 
known as ledeburite, corresponding to the eutectic o! 
pig iron. It is shown that there is great variation in the 
grain size in different parts of an ingot owing to differe.t 
rates of solidification. 

Toor STEEI Effects of antimony, 
in high speed tool steel. H. J. French and T. G. Digges 
Trans. Amer. Soc. Steel Treating, June, pp. 919-040 
Effects of above metals when added (not residual) to low- 
tungsten high-vanadium high speed tool steel. Hot 
werking and machining properties, hardness, and tool 
performance are considered 


carburising steel 


as cast ’’ upon manufacturing 


steels 


arsenic, copper and tin 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


London Gazette, &c. 


Company Winding Up Voluntarily 
REX ZAAIPLAATS TIN MINES, LTD. A. J. Culley, 
341, Salisbury House, London Wall, appointed as liquidator 
June 7 


Mortgages and Charges 

(NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.] 

KENYON (JOHN) AND CO. (SHEFFIELD) LTD., 
manufacturers. Registered May 15, 
general charge. */£33,039. December 31, 1927. 

RICE AND CO. (NORTHAMPTON), LTD., founders. 
Registered May 22, {10,000 debenture, to Branch Nominees, 
Ltd., 15, Bishopsgate, E.C.; charged on land at Northampton, 
etc., also general charge. * December 14, 1927. 

SHEEPBRIDGE COAL AND IRON CO., LTD., Chester- 
field. Registered June 2, £350 and £1,500 debentures, part 
of £750,000; general charge not including uncalled capital 
and certain property. *£580,050. October 10, 1927. 

SHEFFIELD PREMIER ALLOYS CO., LTD. Registered 
May 29, £2,000 debenture, to Branch Nominees, Ltd., 15, 
Bishopsgate, E.C.: charged on land at Sheffield, also general 
charge. * . June 30, 1927. 

BEARDMORE (WILLIAM) AND CO., LTD., London 
S.W., steel manufacturers, etc. Registered June 7, mortgage 
for £11,000 and further advances (not ex.) therewith £125,000, 
to Lloyd’s Bank, Ltd., Royal Bank of Scotland and National 
Bank of Scotland, Ltd. ; charged on certain moneys payable 
to company under a contract. *£1,520,457 11s. 8d. Jan- 
uary 5, 1928. 

WHITEHAVEN HEMATITE IRON AND STEEL CO., 
LTD. Registered June 16, mortgage to District Bank, Ltd., 
securing all moneys due or to become due to the Bank ; 
charged on land and buildings at Cleator, etc., also general 
charge. *Nil. June 30, 1927. 


steel 


£20,000 debentures ; 
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The Composition and Properties of Soft Solders 


(From a Correspondent) 


LEAD-TIN alloys constitute the basis of most soft solders, 
which are essentially low-melting point alloys, white in colour 
and possessing only moderate strength. With modern develop- 
ments, and the consequent needs for special and more definitely 
reproduceable results in many applications of soldering, 
attention has been devoted of recent vears to the effect of 
impurities on the mechanical and thermal properties and on 
the appearance of the more widely used lead-tin solders, and 
also to the effect of substituting other elements for tin in 
substantial proportions. Any metal or alloy which is capable 
of alloying readily with other metals or alloys and forming 
satisfactory joints at soldering temperatures may be regarded 
as a solder. The “ wetting’ power of any particular metal 
or alloy also largely determines its success as a solder, but 
this properly depends also on such factors as fluxes and 
temperature. 

The usefulness of soft solders is governed almost entirely 
by their composition, which determines other features. The 
appearance of the alloys is also of importance, and this is 
governed by a number of factors such as composition, pouring 
temperature, mould temperature, etc., the appearance being 
improved by slow rates of solidification. Both the melting 
temperature and the melting or freezing range of soldering 
alloys are important, and it is desirable in soft solders that the 
metal should be very fluid just above its melting range, and 
that the range should be narrow in order that the metal may 
solidify rapidly. For wiping solders a reasonable solidifica- 
tion range is essential. 


Straight Lead«tin Solders 

Of the straight lead-tin solders a great number are used, 
the highest tin content being about 66 per cent., and the 
lowest about 30 per cent. These alloys commence to melt at 
181° C., which is the melting point of the eutectic alloy of the 
series, containing about 63 per cent. of tin. The temperature 
of complete fusion of the alloys of the series, or the temperature 
at which freezing commences on with the 
composition, increasing eutectic 
temperature of 181° C. 25" ¢ 
the melting 2° ©: 
the melting melting range of 
the 50: 210° C., and that of 
LS5i~ t0' 240° ©. 


( ooling, 


progressively 


varies 
from the 


it the eutectic composition to 3 
point of lead, or, on the other side, to 2 


point of tin. The freezing or 
50 alloy, for example, is 181~ to 
ot lead, 
the composition of those of highest 
tinsmith’s fine solder—is, approximately, that of the 
alloy, the standard specification being tin 65 to 68 
per cent., and the maximum limits for antimony, iron, arsenic, 
and zinc, 1:0, 0-05 and 0-05 per cent., respectively, the 
total impurities not to exceed 1-5 per cent. The more usual 
solders contain approximately «qual proportions of lead and 
tin—plumbers’ soft solder—or about two parts of lead to one 
of tin—plumter’s coarse solder. The standard specifications 
for these are similar to that given above with regard to impuri- 
ties, but many are made and used which contain 
impurities in excess of these amounts. These are harder than 
the fine solder of eutectic composition, and have a pronounced 
solidification range where the alloy is of a pasty consistency, 
which allows them to be shaped to the joint ; hence their 
suitability for plumber’s wiped joints. 

For general work solders containing 30 to 40 per cent. of 
tin and 2 to 5 per cent. of antimony are widely used. The 
following compositions of the usual grades of lead-tin solders 


the alloy containing 60 per cent. 
Of the lead-tin solders, 
quality 


eutecti 


0O°2, 


solders 


are givenin report No. 21g of the British Engineering Standards 
Association : 


Antimony, 
Per cent 


rin 
Per cent 
Work requiring low melting points : 
Steel tube joints 
Tinsmiths’ and 
working solder 
General work 
Plumbers’ wiped joints 
Special electrical purposes............ 
General electrical purposes, zinc and 
galvanised iron work 
Tinned electrical joints, zinc and galva 
nised iron work 
Lead cable wiped joints 
Dipping baths 


coppersmiths’ 


Effect of Antimony 

Antimony is usually present in lead-tin solders, 
quite commonly added in amounts up to about 10 per cent 
This element has been considered to exert influences of en 
injurious kind on soldering alloys, but experience has shown 
that its presence is attended in many with definite 
advantages. In discussing the merits and properties of soft 
solders, E. T. Richards (Brass World, 1927, XXIII, 361) 
maintains that in solders containing 50 per cent 
tin a good appearance of the strip is only obtained by the 
addition of about 2 per cent. of antimony, and that the 
addition of this element gives a better appearance to solders 
containing 43 to 48 per cent. of tin than that of the 50: =o 
alloy without antimony. Antimony hardens and increases 
the strength of solder, and strengthens the joints made, but 
the ductility of the alloy is somewhat impaired it 
amounts of this element are added. Although it 
tendency to decrease the fluidity of solder and to diminish its 
adherence to galvanised surfaces, these detects too only 
become noticeable when relatively large amounts ar¢ 

Where joints are not required to withstand high bending 
and for 


and is 


cases 


or less ot 


ECXCEeSSIV' 


also has a 


present 


stresses, the antimony may be as high as 3 per cent 
soldering lead, lead-plated sheets black 

containing 7 to 9 pe r antim my art 
Many solders of this latter tvpe contain lead as high as 
go per cent 


and iron sheets 


used 


oe to 


/ 


solders cent. of 


, and tin as low as 15 to 5 per cent. 


Commonly-Occurring Impurities 

Of the commonly-occurring impurities in lead-tin solders 
only arsenic and zine are invariably injurious and harmful 
In amounts as low as o-o1 per cent. zine adversely ?ftects the 
surface appearance of solder strips, impairs the fluidity and 
adhering properties of the solder, and weakens the joints 
especially after exposure to the atmosphere. It is usual to 
limit the arsenic content of lead-tin solders to 0-05 per cent 
since this element also impairs the mechanical and adhering 
properties. The chief disadvantages resulting from the 
presence of copper are its detrimental effect on the appearance 
of solders, but there are instances, notably in the soldering 
of zinc alloys, where a relatively high copper content in the 
solder is regarded as helpful. , 

Use of Cadmium in Soldere 

It is now generally recognised that the jointing properties 
of solders depend on the extent to which they alloy with the 
base metals, as well as on their adhering properties, and there 
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seems to be no doubt that in many cases these properties 


can be obtained in solders containing substitutes for tin 
The shortage of this metal in some countries led to the use 
some vears ago of cadmium as a substitute, and since that 


time lead-cadmium and lead-tin-cadmium solders have been 
studied and developed, but they have not yet found wide 
application. Results which have been obtained show that 
the chemical and mechanical properties of properly applied 
lead-tin-cadmium solders are quite comparable with those of 


lead-tin solders. They generally contain a preponderating 
quantity of lead—about 80 to go per cent.—and about 5 to 
15 per cent. of cadmium. The darker colour attributed to 


these solders only becomes apparent when they are compared 
with lead-tin solders containing 80 to 90 per cent. of tin 
According to Richards, an American solder containing «ao 
per cent. of lead, 7-© per cent. of cadmium, and 1-4 percent. 
of zinc is superior to tin solders in resisting corrosive influences 
at high temperatures 


study of the properties of ead-Tln-caadmium = soiders 
A study of the propert f lead-t l ld 

has recently been published by C. E. Swartz (Brass World 
1928, XXIV, 74) and the results show clearly that these 


allovs offer distinct 
For most soldering 
that of the 
50 per cent 
at 145° ( 


possibilities and advantages as solders. 
work the best composition approximates to 
ternary eutectic of the - 32 per cent. of lead, 
of tin, and 18 per cent. of cadmium—-which melts 
The final soldification temperatures of the various 
alloy systems encountered in soft solders are given by Swartz 
as follows 


series 





vste Solidification Tempcratures 

( 

{ 4 y wT >t : 

Lead-Cadmium. . 249 

Lead-Cadmium-Zin 241 

GEN a ar oa gins AI es ae IS! 

Dee RNR as kes caine eae anwe 176 

rin-Cadmium-Zinc 157 

Lead-Tin-Cadmium bi 145 

J I Cadmium-Z I 


Res‘stance to Corrosien 
It has been suggested that solders containing cadmium ar 
slightly less resistant to atmospheric corrosion than lead-tii 
solders, but there is not much evidence to show that the differ 


ence 1S very marked. The resistance 


of a solder containi1 
so per cent. of lead, 10 per cent. of tin and Io per cent. ot 
cadmium to atmospheric corrosion is, according to Richards 
equal to that of 50 : 50 lead-tin solder, and according to Eyles 
the tensile strengths are, approximately, the same. Small 
additions of zinc 1 to 3 per cent increase the resistance of 
lead-tin-cadmium solders to corrosion, and also improve the 
strength of the joints. Because of their possession of highe: 
electrical conductivity than that of lead-tin-antimony solders 
cadmium solders containing zinc are well suited for electrical 
work. The addition of zinc also increases the solidification 
range, lowers the temperature of final solidification, and 
the tendency to oxidation. Larger quantities of 
this element are not added, since it is only sparingly solubl 
in molten lead at soldering temperatures. 

Solders containing cadmium and zinc only have been used 
for certain purposes with some measure of success, notably 
in soldering aluminium and in soldering cycle framework, 
since soft solders do not withstand stove enamelling tempera 
tures Various compositions are used, but that 
greatest strength is of eutecti composition- 5o per cent. of 
and is much stronger than 
Alloys of tin and zinc with or without 
the addition of small amounts of other metals have been tried 
as aluminium solders. Bismuth is sometimes added to 
solders to obtain a low temperature of final solidification 
As well this object, it increases the fluidity, 
but it makes the alloys brittle, and, save in exceptional cases, 
bismuth solders are but little used. In considering the choice 
of a soft solder, the particular requirements of the work must 
be borne in mind, and then in the interests of economy the 
cheapest solder of the type, that is, the solder containing the 
largest proportion of lead which will vield the desired results, 


should be used. M. C. 


decreases 


possessing 


cadmium and 20 per cent. zin 
lead-tin solders 


soit 


as achieving 





The Extraction and Applications of Thorium.—(II) 
By G. Malcolm Dyson, Ph.D., A.I.C. 


In the last Metallurgical Supplement of THE CHEMICAL AGE, Dr, Dyson, in the first part of this article, dealt with the sources 
if thorium, its extraction from the and the preparation of the metal, In what follows, the author deals 
ith the properties of the metal and its compounds, and with mesothorium 
The thorium powder is converted to small bars, by radiation than does tungsten under the same circumstances 
hydraulic pressure, and the bars may be “ swaged under and, moreover, gives a greater proportion of K radiation, 
electrical heating. It is, however, usual to fuse the thorium in which f course 


vacuo (Fig. I The swaged bar is placed in a thoria dish 
(obtained by bonding pure thoria with a small amount of 
cryolite) and heat is induced by the passage of high-frequency 
alternating current through the coil, which is enclosed in an 
evacuated quartz bulb About ro turns of 60-mil tungsten 
wire wound on a } in. mandrel is sufficient The wire and 
ingot are degassed by passing a 200 volt D.C. current through 
the coil and maintaining the coil and charge at a bright red 
heat for several hours 

and takes fire in oxygen, 
to the bulb causes the 
so obtained is malleable 


The degasified thorium is very active 
while even the admission of hydrogen 
metal to become red-hot. The metal 
and assays at 99°5 per cent. purity. 
It may best be examined by polishing and photomicrography. 
when the oxide is immediately visible as smalé grey specks and 
the silicide as hard white stria 


The general properties of this 
pure thorium ar 


See so - £E*S-EE-7 

Melting point ...... 1842 + 30 ¢ 

Specific resistivity ... 18 x 10—6 ohms per cc./20  C. 
Expansion ......... 0-00017 between o-100° ( 


ee rece 73 (Rockwell machine e., comparable 
to brass or cold-worked copper 


Tensile strength 80,000 Ib. sq. in 


One of the most 
emission 


thorium 
shown 


important properties of is its 
power. This quality graphicaliy 
below in Fig. II) has led to its use not only in radio-construction, 
where it increases the valve efficiency 


facture of t 


electron 


but also in the manu- 
argets for X-rav tubes It gives more tota! X- 


‘ means that deeper penetration can be 
obtained 
Thorium Compounds 
The industrial uses of thorium compounds fall into two 
classes: the use of thoria, mixed with other rare earth oxides, 
incandescent matter of the Welsbach mantle 
and the use of thoria as a dehydration catalyst The former 


Pyrex Glass Bulb 
To 


y enum. CC Vacuum 


as the 


gas 























a . 
Tungsten Wire. 


me a Dish. 


FUSION OF 


Fic. I. THORIUM IN VACUO. 


outlet disposes of by far the larger amount of thorium, since 
all mantles whether of ramie or artificial silk are impregnated 


with thoria. The mixture used contains: Thorium nitrate, 
1,000 parts; cerium nitrate, 1o parts; beryllium nitrate 
5 parts; and magnesium nitrate, 1°5 parts It is allowed to 


act for two minutes only on ramie or cotton mantles, but for 
The impregnated mantles 
and the name of the manufacturer stamped 


longer (five hours) on artificial silk, 
are dried at 30° C., 
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on them with a solution of didymium nitrate, glycerol and 
methylene blue, the didymium serving to decrease the lumin- 
osity and so throw up the design in relief. The final stage 
consists in dipping the impregnated mantles into a bath of 
collodion or cellulose acetate solution, in order to protect 
them against the shocks of transport. It need scarcely be 
added that for nitrocellulose artificial silk mantles a denitrating 
sulphide bath must be incorporated in the process. The 
emissivity of heated thoria is also utilised in the production 
of thoria “ limes’’ for searchlights, the quality of the light 
emitted being better than that of lime, while the extremely 
refractory nature of thoria enables the thoria cylinders to 
be used for a longer period than is possible with lime itself. 

We owe the use of thorium as a catalyst in the dehydration 
of organic compounds to the work of Sabatier, Senderens, 
and Maihle. Two classes of compounds are amenable to 
dehydration in this way—by passage over heated thoria 
namely, acids, which give rise to ketones, as, for example, 
butyric acid which gives butyrone : 


CH,.CH,.CH,COOH CH,.CH,.CH 


1 CO 
CH, .CH,CH,COOH CH,.CH,.CH,~ 
and alcohols, which give unsaturated hydrocarbons. Of this 
latter dehydration, the preparation of amylene from amy! 

alcohol is a good example : 

CHy.CH,.CH,.CH,.CH,.OH > CH,.CH,.CH.CH =CH, +H,0. 
These two reactions are conducted on a large scale in the manner 
indicated. 


m CO,+H,O 


Mesothorium 

Mesothorium is an interesting by-product obtained in the 
extraction of thorium, and is valuable in providing a com- 
paratively cheap substitute for radium as a source of phosphor- 
escence in the so-called luminous paints. To obtain the 
mesothorium, the process followed out is that of adding a few 
pounds of barium chloride to each ton of crude thorium oxide 
before converting to the sulphates. Mesothorium is _ pre- 
cipitated along with the barium sulphate slimes, and may 
be extracted by processes similar to those described in a 
previousarticle in this series (THE CHEMICAL AGE, 1927, October, 
p. 25). under ‘“ Radium.” Mesothorium is much cheaper 
than radium, but it suffers from certain disadvantages when 
compared with that element. In the first place, its half-life 
period is only 5} years, so that it can only act as a source of 
energy for a comparatively short period. This, however, 
is not a serious drawback in the case of the cheaper watches 
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Fic. II.—ELrEcTRON EMISSION POWER OF THORIUM. 
and clocks, etc., which are rarely expected to last for more 
than a few years. The second disadvantage is in the fact 
that mesothorium must be “ ripened,’’ before use about 
18 months. The simple degradation of mesothorium produces 
only $8-rays, which are useless for exciting luminescence, this 
phenomena being due to effect of the «-rays ; the mesothorium 
changes, however, to radiothorium, which gives the necessary 
« particles in due course, but until sufficient radiothorium has 
accumulated, the mesothorium is of no value for purposes of 
luminescence. 


Baldwin’s Capital Reduced 


Mr. Justice MAvuGHAm, in the Chancery Division, on 
Monday, had before him the petition of Baldwins, Ltd., the 
coal, iron, steel, and tinplate company, for sanction to a 
reduction of capital from £8,000,000 to 44,213,568 2s., and to 
a scheme for the rearrangement of capital as between the de- 
benture stock-holders and shareholders, and Lloyds Bank, 
who are large creditors. The scheme was approved. 





Institute of Metals Meeting 


Final Arrangements 
ALoUT 200 persons have already indicated their intention of 
taking part in the autumn meeting of the Institute of Metals 


at Liverpool, in the period September 4 to and a formal 


programme has now been issued. The main arrangements 
have already been announced. The Autumn Lecture will 
be delivered by .Mr. F. G. Martin, B.Sc., F.I.C., the subject 
being “‘ Non-Ferrous Metals in the Shipping Industry.”’ 
Among the works visited will be those of Lever Bros., Ltd 

High Speed Steel Alloys, Ltd.; Thos. Bolton and Sons 


Mersey Copper Works; and the Penpoll Tin Smelting Co., 
Ltd. There will be a trip into Wales, visiting Bettwys-y- 
Coed and Dolgarrog. 
Papers to be Read 
The following communications are expected to Le submitted 
at the meeting : Smithells, C. J., D.Se., S. V. Williams, B.S¢ 
and J. E. Avery, B:Se., D.L.C., Laboratory Experimerts 


on High Temperature Resistance Alloys’’; Evans, U. R., 
M.A., “Corrosion at Discontinuities in Metallic Protective 
Coatings ’’; Gwyer, A. G. C., B.Sc., Ph.D., H. W. L. Phillips, 
B.A., and L. Mann, ‘* The Constitution of the Alloys of Alumin- 


ium with Copper, Silicon and Iron "’; Jones, W. R. D., M.S« 
‘The Copper-Magnesium Alloys. Part ILI Brook, G.B 


F.1.C., and H. J. Simcox, B.S« Note on Practical Pyrometry”’; 
May, R., A.R.S.M., ‘ Eighth Report to the Corrosion Re- 
search Committee. The Corrosion of Condenser Tubes. 


‘Impingement Attack,’ its Cause and Some Method of Pre- 
vention "'; Malam, J. E., ‘‘ The Rockwell Hardness Test ”’ 

Russell, i .; Assoc Met W. E. Goodrich, B. Met P W. Cross, 
B.Sc., and (in part) N. P. Allen, M.Met., ‘* Die-Casting Alloys 
of Low Melting Point Hargreaves, F., A.R.S.M., D.1.¢ 

F.L.C., ‘‘ Work-Softening of Eutectic Alloys ’ Genders, R., 
M.B.E., M.Met., F.LC., R. C. Reader, Ph.D., M.Sc., and 
V.T.S. Foster, M.Met., ‘* Die-Casting of Copper-Rich Alloys” 
Smith, C. S., D.Se., ‘‘ The Alpha Phase Boundary of the 
Copper-Silicon System ’’; Archbutt, S. L., J. D. Grogan, B.A., 
and J. W. Jenkins, Ph.D., ‘‘ Properties and Production 
of Aluminium Die-Castings ’’; Hume-Rothery, W., Ph.D. 
M.A., ‘* Methods for Investigating Alloys of Reactive Metals 


Jenkins, C. H. M., B.Sc., A.R.S.M., ‘ The Strength of a 
Cadmium-Zine and of a Tin-Lead Alloy Solder’; and 
Tullis, D. R., “‘ Note on the Treatment of Aluminium and 


Aluminium Alloys with Chlorine.” 

For further information with regard to the meeting, applica- 
tion should be made to Mr. G. Shaw Scott, secretary, The 
Institute of Metals, 36, Victoria Street, London, 5.W.1. 





Publications on Nickel 

A STEADY stream of publications regarding nickel continues to 
appear. The Bureau of Information on Nickel has just 
published a pamphlet which is an illustrated general survey 
of Nickel and Nickel-Chromium Steels—Part 1, Low Nickel 
Steels—forming an introduction to a series of technical 
pamphlets which the Bureau will issue on this important 
subject. The Mond Nickel Co., through its research and 
development department, has issued a neat loose-leaf binder 
containing various publications of the department, having 
room for the insertion and indexing of future publications. 
The articles contained at present are: ‘‘ Position of Nickel in 
Modern Metallurgy,’”’ by W. R. Barclay ; ‘‘ Common Defects 
in Nickel Deposits: Their Occurrence, Cause and Elimina- 
ton’’; ‘‘ The Nickel-Copper Alloys Containing Less than 
Fifty Per Cent. Nickel ’’; ‘‘ The Nickel-Copper Alloys Con- 
taining More than Fifty Per Cent. Nickel’; “ The Physical 
Properties of Nickel-Iron and Some Related Alloys’’; and 
‘ Case-Hardening and the Use of Nickel Steels.’’ The binder 
gives facilities for filing publications under a number of 
headings. 

Beginning also with the month of July, the Mond Nickel 
Co.’s research and development department has begun the 
issue of a monthly bulletin (The Mond Nickel Bulletin) which 
contains abstracts of all references to nickel of technical 
interest. In addition, some aspect of the metallurgy of 
nickel and its alloys will be dealt with more fully each month 
In this way it is hoped to draw the attention of the recipients 
to published information on nickel as soon as it is available. 





19 The Chemical Age 


(Monthly Metallurgical Section) 





August 4, 1928 





Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


Nitrogen in Steel 

NITROGEN is one of the most inert of the elements, and, before 
X-ray analysis had elucidated lattice structures and shown 
how the presence of stranger-atoms can stiffen the framework, 
might have been anticipated as influencing but little the 
properties of iron and steel By analogy, however, with its 
companion elements in the periodic system, such influence 
as it might exert would be similar to that of phosphorus, 
arsenic, antimony or bismuth, and even stronger, seeing that 
it is the electro-negative of the group. Since Braune‘s 
subject its presence has been regarded as 
cause of brittleness in mild steel. It is 
constituent of commercial iron and 
steel, but it is difficult to 
znd there are numerous cases where, even if present 
it is likely to escape detection. Acicular needles of iron nitride 
have been described by many observers, and Svetchnikoft 
has published tables showing the amounts present 1n various 
material. Other things being equal, high-carbon 
steels contain less nitrogen than mild steels In high-man- 
ganese Bessemer steel rails (Mn. 0-93 per cent. Tchijevsky 
found o-o15 per cent. of nitrogen; electric steels made in 
induction furnaces are, according to other rather 
contaminated than those made in arc and high 
Swedish iron contains traces only cent. of 
Steel made in small converters found by 
after decxidation 


most 
‘arches on the 
noxious, and the 
probably an 


Tes 


invariable 
and particularly of 


estimate 


steel Bessemer 


grades of 


observers, 
furnaces, 


0°0020 per 


more 
gerade 
nitrogen 
Freuheit to contain as much as 0-02 per cent 


ilthough rather less 


Was 


before 


Liguation of Nitrogen in Iron 
It is fairly well established by now that the 
onduces to brittleness, and Stroymever 
ago, incriminated the element on the cause of 
boiler plate failures. Svetchnikoff has 
tances within his own knowledge 
trect has been due 
which betrays itself bs Vv _ 
iron-nitride Fe,N hich 


mce the percentage of nitrogen ¢ 


{ 


presence Ol 
nany veers 
otherwis« 
collected 
this 
per ce nt 
presence of the acicular 
ve mmence to ppear 
15 percent. That 


cases, be due to analyti cal 


nitrogen ¢ 


mysterious 

number of where 
nbrittling ¢ to as much as 0-o2¢ 
ol mtrogen 
eedles of 


xceeds o- 


aV, IM Many 


t mpling requires to be carried out with 
extreme care owing to the tendency of the nitrogen to segre- 
gate Indeed, as Svetchnikoff brings abundant evidence 
to prove lic uation 1S an 1nvar;ri ible phe nomenon acc ompany ng 
the sence of nitrogen in commercial iron and steel He 
ound the evidence particularly strong in the case of certain 





converter metal The amount of the 
litterent parts of an ingot varied 02 pet 
dividual percentage he records was 
“ogen He concludes that the conditions 
segregates are identical with those unde1 
gates, and that when both elements 
ency to liquate is increased and the 





es endeains by Nitrogen 


that 


ntested, and as brit 


nitrogen embrittles iron and steel is not 
eness 1s but a manifestation of hardness 
t is not surprising to find that many attempts have been made 
employ nitrogen as a hardening medium for iron and steel 


It may be that in cementing and case-hardening 


THE fact 


1ron with 


cyanides, the nitrogen plays its part parri passu with the 

irbor Case-hardening by nitrogen has been the subject of 
numerous experiments, and renewed interest has been taker 
n ti subie t since it has formed the basis of several patents 
recently applied for by Krupps (for example, B.P., 287,156, 
1y28). The British patent specifications are not very explicit 
but from time to time the Krupp experiments with nitrogen 


have been described in the German technical papers, and the 
broad outlines are fairly well-known. Most of the work has 
been carried out by A. Fry. The process is more particularly 
applicable to the case-hardening of small steel parts which it 


is desirable to preserve carefully from all distortion. The 


process is carried out, therefore, at the comparatively low 
temperature of 580° C., and the case-hardening and nitrogen- 
vielding medium employed is a gas consisting chiefly of 


ammonia. Heating is continued for a considerable 
to 60 acing but, while the case is satisfactorily hard, 
not to be brittle, as the Rome. aaa is below that at which 
the noxious nitrides (Fe,N and Fe,N) form; and the equally 
noxious iron nitride eutectoid (Braunite) with which, accord 
ing to Fry, the objectionable brittleness is chiefly associated 


timi¢ jo 


It 1S Sar 


is not found in the finished and case-hardened article. The 
case is glass-hard and greyish in appearance when the articl 


are withdrawn from the iurnace, but it is easily polished an 
retains a high surface finish. The process is applicable to 
parts which it would be difficult or impossible to carburis 
in the ordinary way. 


Case-Hardening Alloy Steels 

Apart from the Krupp experiments, a good deal of work 
on the subject of case-hardening by nitrogen has been done 
n France by L. Guillet. He has met with very satisfactory 
results in all cases in which the steels experimented with 
contained aluminium, which he seems to regard as speciall\ 
favourable to the process he employed. He used chromium 


silicon and molybdenum steels, and by cementing for four 
days obtained cases up to o-8 mm. thick, and extremely 
hard. He used ammonia as an atmosphere, and a lower 


temperature than that at which Fry carried out his work, as 
in the French experiments the furnace was maintained round 
about 500 to 510° C. Guillet’s work implies that the presenc« 
of aluminium, chromium, silicon, and molybdenum prevents 
the diffusion of the gas into the metal, and confines the action 
to the surface, where it forms nitrides. Fry, on the other 
hand, has, as we have claimed that these nitrides do 
not form, and that it is to their formation in other processes, 
and the formation of their eutectic with the iron, that the 
brittleness complained of is to be attributed. 


seen, 


Impurities in Metals 


DR. SMITHELLS’ latest kook (Jimpurities in Metals : Chap 
man and Hall, 18s.) will be welcome to metallurgists. 
Their only quarrel with the author will be that he has 
hardly dealt at sufficient length with his’ fascinating 
subject Ihe literature is vast and is daily growing, 
and the facts which are accumulating are badly in need 
of co-ordination Dr. Smithells is not, of course, con 


juestion of the influence of various 
ia but only with that of very 
impurities. In other words he is dealing 
ibject reciprocal to that of purity of metals, in 
When al! the facts have been fully sorted 


cerned with the general 
metallic elements on one 
small amounts of 
with the si 
the modern 


sense. 


out, certain generalisations will doubtless emerge. At 
present it is too early to generalise, and Dr. Smithells has 
wisely avoided all attempts to do so lhus, he gives examples 


f the effects which acc ompa 


metallic 


ny the presence of small quanti 
constituents, but emphasises the fact that 
one impurity may influence another. Thus their effects may 
either tend to counteract or to reinforce one another. We 
ire very far, as yet, from being able to deduce a plain story 
from the facts in our possession, but there is every 
that in the near future we shall be able to connect 
qualitative effects definitely with quantitative and 
predict, in all certainty, the physical properties of a metal 
from an accurate knowledge of all its constituents. The key 
to the enigma will be the lattice structure, and the extent to 
which it can “‘ house’”’ minute traces of foreign matters. 
Dr. Smithells is right, therefore, in devoting what might be 
otherwise regarded as almost an unnecessary proportion of 
his space to giving the broad general principles required to 
understand what a lattice structure is, and how it can be 
studied. 


tT1es Of 


reason to 
? 
elleve 


causes, 


Mechanical Properties of Atoms 

PRACTICALLY nothing is known of the mechanical properties 
of atoms, but only of aggregates of atoms built up into a 
lattice In these circumstances there is a tendency to derive 
the properties of materials from what we know, or can guess, 


of the bonding matter of crystals, plus what we are daily 
learning as to the properties of single crystals themselves. 
We had, until the advent of X-radiology, begun somewhat 


learning much about the atoms themselves, 


to despair of 
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and even now there persists a tendency to ignore their existence 
and intrinsic properties, and to focus only on the behaviour 
of the aggregate. This may be considered the most imme- 
diately practical thing to do: the only objection is that the 
conclusions are by no means necessarily final. We cannot 
expect a complete explanation from the investigation of facts 
which leave out such vital considerations as the properties 
of the atoms themselves. Hardness, ductility, conductivity, 
and the host of other properties, physical and mechanical, 
upon which the behaviour of our materials depends can 
hardly be exclusively those of the aggregates: the atom 
itself must count for much. <A few years ago such speculations 
might have been regarded as metaphysical quibblings, but 
they are much mo-¢e than this to-day. 

The spectrum will probably endow us before long with 
instruments of observation and measurement of the same 
order as those hitherto newly employed to investigate crystal 
structure, but “ fine’? enough to serve the same purpose in 
the investigation of atomic structure, properties, and behaviour, 
The study of the effect of spectroscopically minute traces of 
impurities will let in a great deal of light on this field of 
investigation, for such minute and diffused impurities probably 
function as atoms, and their behaviour will, therefore, help 
to teach us what atoms really do, and are, and what their 
individual properties are. When this occurs, metallurgy will 
have become an exact science, and the clue will have been 
the study of the minute traces of impurities which at present 
appear to have erratic and wholly unaccountable influences. 


Metallurgical Matters in Parliament 

Mr. Dixrey (House of Commons, July 16) asked the Prime 
Minister whether, in view of the demand in the country for 
the safeguarding of British iron and steel goods, he would 
consider giving time for the motion standing in the names 
of certain hon. Members at present on the order paper on 
this subject: “ That this House, whilst appreciating the 
relief given generally to productive industry by the Govern- 
ment’s rating proposals, nevertheless would urge upon the 
Government the necessity of saving the iron and steel trade 
in this country by the immediate application of a safeguarding 
measure to this important basic trade.’’ Mr. Dixey said that 
200 members were in favour of the discussion. 

Sir A. Chamberlain stated that in view of the state of 
Parliamentary business, the Prime Minister could not’ give 
special facilities for the discussion of the motion referred to. 

On Monday, July 23, a deputation of Conservative M.P.'s 
waited on the Prime Minister to plead for the appointment of 
a committee to consider the safeguarding of the iron and 
steel industry. They presented a memorial on the subject 
bearing the signature of nearly 200 M.P.’s. Mr. Baldwin was 
unable to hold out any hope of immediate action, 


The Midland Laboratory Guild 

THE Midland Laboratory Guild (1928), Ltd., has been regis- 
tered as a company limited by guarantee and not having a 
share capital, with 20 members, each liable for £50 in the 
event of winding up. The objects are to promote, maintain, 
and control research and other scientific work in connection 
with the ferrous or non-ferrous trade or industry, also any 
other metal trade or industry, to establish. form, equip, and 
maintain chemical, metallurgical, physical, and mechanical 
laboratories ; to carry on the work of chemical and metal- 
lurgical chemists, and the physical and mechanical examina- 
tion of metals and alloys, etc. The management is vested in 
the board of directors, the first members of which all reside in 
Birmingham or district, their names being: A. H. Wolseley, 
G. Parsons, W. H. Henman, J. H. Allen, W. H. Williams, 
F. W. Wharton, G. H. Dugard, W. F. Watkins, and C. C. 
3amford. 
Fishing for Tin 

IF all goes well a new kind of fishery will shortly be established 
in the estuary of the Fal, namely a tin fishery. Those who are 
connected with the venture, which has quite a romantic 
flavour about it, believe that vast fortunes lie buried in the 
deep mud of the famous harbour only waiting to be won. 
From time immemorial tin mines have been worked in 
the watersheds of the streams which discharge themselves 
into the Fal estuary. The streams which there join the sea 
have for hundreds of years brought down with them in suspen- 
sion tiny particles of tin, which have been deposited in the 
mud of the estuary. There are millions of tons of this silt 


in the harbour, and samples which have been taken and 
submitted to analysis are said to show that it contains tin in 
what are declared to be good paying quantities. The proposal 
is to recover these tin particles by an elaborate system of 
dredging and separation. There is plenty of raw material, 
in the shape of metalliferous mud, to keep the “fishers ”’ 
employed for a long time, and it is proposed first of all to 
tackle a huge bank of mud, some two miles in length, which 
lies in what is known as Mylor Pool. The tin-containing 
deposits in it vary in depth from some eight feet to about 
100 feet, and when this tin-bearing mud has been dredged it 
will be taken ashore for treatment. The tin particles are 
finer even than the particles in cement, and hitherto they have 
eluded every process of a mechanical or chemical kind applied 
to them for the purpose of their recovery. 

Aluminium Powder 

ALUMINIUM powder is coming into increasing use for a great 
variety of purposes, and the publication of a pamphlet on the 
subject by the British Aluminium Co., Ltd., is very opportune. 
Probably the largest use of the powder is for the production 
of metallic paint, either in its natural state or tinted with 
aniline dye or other suitable medium to obtain gold, bronze 
and other effects—so-called silver paint is usually merely 
bright aluminium paint. As the many remarkable pre yperties 
of this paint become more widely known, its use for industrial 
purposes is likely to increase. Already its applications are 
manifold. Its possibilities as a decorative medium are 
obvious. As a protective coating also it has many valuable 
properties, since it is unattacked by sulphur or chlorine, 
and, moreover, is electropositive to all common metals, which 
prevents excessive corrosion of the metal underneath at points 
where the paint may have been chipped off. 

The high reflective powers of aluminium paint, not only to 
light waves, but also to heat waves, have resulted in its 
extensive use in hot, sunny countries for painting oil storage 
tanks, refrigerators, etc.,and result in a considerable reduction 
similar 


in, ¢.g., the amount of oil which evaporates In a 
way, heat losses by radiation from boilers, furnaces, steam 


pipes, etc., may be considerably reduced by the use of the 
paint. All these points, as well as the technique of mixture 
and application of the paint, are discussed at length in the 
pamphlet. 

Aluminium powder has a number of other important uses. 
Owing to the affinity of the metal for oxvgen and high heat of 
combustion, it may be used as a component of explosives, 
by mixing the powder with an oxygen-carrying medium such 
as ammonium nitrate, and these same properties have led to 
the use of the metal in alumino-thermics, for the production 
of high localised temperatures for welding rails. et By 
means of the calorising process, aluminium may be incorpo- 
rated in the surface layer of metals to protect them from 
corrosion. This informative pamphlet (No may be 
obtained from the British Aluminium Co., Adelaied 
House, King William Street, London, E.C.4 


A Mercury Cartel 
It is reported that Spanish and Italian producers of mercury 
will in future dispose of their product through a common sales 


3060 


LAd:, 


bureau. This seems to be the closest connection possible 
between the two groups, since both are more or less under 
state control. It is suggested that the bureau may be situated 


in London, as this would be the most reasonable arrangement, 
and that in this case the “ cartel’? may work in conjunction 
with important British interests, as was formerly the case with 
the Spanish mercury interests, which disposed of their pro 
duct through Rothschild’s. 


Chromium Facing of Photo-Engraving Blocks 

At the seventh International Congress of Photography, held 
recently in London, Mr. A. E. Ollard read a paper dealing 
with the advantages of the chromium facing of copper etched 
blocks as a means of economy in long runs of illustrated 
printing. Whereas the life of an ordinary copper block is 
of the order of twenty to thirty thousand pulls, a chromium- 
faced half-tone block has been found to give as many as 
167,000 pulls without any sign of deterioration. A special 
advantage is that the chromium facing can very simply be 
removed and renewed if required. this chromium- 
facing process can quite easily be operated in any photo- 
mechanical workshop it is a method that cbviously demands 
consideration, 


Since 
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Trade, Commerce, Finance: The Month in Review 


From Our Market Correspondent 


\"\ 1 the 
be in full swing 


advent of the holiday season, which now appears to 


there has been the customary lull in the iron 


id steel trade This holiday break hes become established 


as a seasonal influence which interrupts the normal flow ci 
trade, although one cannot altogether avoid the suspicien 
that it is often quoted as an explanation of slackness in trade 


which would have been very little less marked if there had 
been no holidays. In most districts it is usual for the indivi- 
dual works to close down fcr a week or ten days for the annual 
holiday and repairs, but when comparatively 

t, as it has been for months interruption 

much effect. In fact, it is welcomed by many 
not only gives an opportunity of clearing up 
but also to accumulate a sufficient weight 


make the starting-up period one of increased 


business is 
] scme this short 
dces not have 
works as it 

trears of repairs 
ot orders to 


< ctivity 


Holidays or no holidays trade 
past month, and it is not 
Inde ed 
the autumn 


present 


.% has been quiet during the 
likely to change fo1 weeks to 
there is no certainty of an improvement in 
It will no doubt then be a little better than at 
but one cannct find eny sufficient reason to expe ct 
change Until the causes of the 
state of the iron and steel trade are removed, it is useless looking 
merely to the se 
trouble 
Safeguarding Ruled Out 


It can now be taken 


ruied out for at least 


some 


come 


decided unsatisfactory 


isons of the vear to find remedy for the 
A 


«S quite definite th 
a year, possibly mort 


t safeguarding is 
therefcre the steel 
makers are still left to their own resources to meet the com- 
petition from abroad and to find the markets which will 
keep the plants in full operation. The prospects of dcing this 
are not bright Foreign competition is likely to continue in 
force as the margin in prices is too great to be bridged by our 
steel makers unaided. There have been. and will continue to 
be, occasional increases in Continental prices, but they have 
very little effect on the general situation here as they are not 
suthciently great to cause much diversion of 

An effort is being made in larger 
share of the world’s export trade by a co-operative scheme 
which has just been put into force among certain of the steel- 
producing districts, but the prices which will have to be quoted 
to make the scheme effective will be so low that it is doubtful 
whether any actual benefit will accrue. On the other hand, 
production costs are not likely to decrease. The price of fuel 
S at a very low level, and any further movement will certainly 
be upwards. Already blast furnace coke is slightly harder in 
price, and coal prices will advance as soon as the collieries 
recover their last ground, as they are bound to do before very 
long. Meanwhile { the 


capacity of the steel works. 


The Question of Reorganisation 

Financial reorganisations seem to be the order of the day, 
but they de not touch the main problem, which is either to 
secure better prices for the orders which are available, or 
by cheapening costs, to secure sufficient orders even at present 
prices so as to make these prices profitable. Minor economies 
can be effected when the financial condition becomes unduly 
strained, but so long as the determination is persisted in to 
find work for all the plants, losses will continue to appear in 
balance sheets 


business 


this country to secure a 


there is no reduction in 


productive 


the because the only means of securing the 
additional orders necessary for anything like full-time opera- 
is to cut prices below those of other makers ; and the 
present level is too low for most makers to meet. 

This price cutting can only apply to the uncontrolled pro- 
ducts, but these form such a large proportion of the iron and 
steel production that it has a very important effect on the 
financial results As far as the controlled products are 
concerned, little can be done in the way of increasing the 
share of the individual works, because consumers realise that 
there is no advantage in price among the different works, and 
established preferences will continue to the 
deciding factor in the distribution of the these 


classes of materials 


operate as 
orders for 


le f 


Examples of the result of this struggle for orders have been 


great a number, in the various reconstructio) 
proposals that have been put forward by companies in distress 
The latest example is that of the Partington Iron and Stee! 
Co., and its controlling company, Pearson and Knowles. 


seen, in too 


Output 

There still seems to be a conviction in some quarters that 
output is the only thing that matters, and that so long as 
sufhcient orders are obtained to run the mills at full speed, the 
price will adjust itself to the current selling pric« 
Unfortunately, neither object is achieved. The works are 
not kept fully employed, and selling prices continue to be 
less than cost, so that in many instances an increase in orders 
has meant an increase in Then comes the financial 
upheaval, and when shareholders have agreed to the loss ot 
capital and the renunciation of rights the game starts again 
and the struggle for existence amongst the various makers 
loses none of its intensity. The lesson is being learned, but 
very slowly, that if a mill or a section or a whole works cannot 
operate without incurring the sooner it goes*out ot 
operation the better for the industry as a whole as well as 
for the individual owners. 


cost 


losses. 


losses, 


Rating Relief 

Having definitely turned down the request for safeguarding, 
the Government have offered some encouragement by promising 
that the reduced railway rates for coal for the iron and steel 
trade, through the operation of the Rating Relief Act, shall 
into force on December 1 this year. This is a relief, 
but only a small cne. Various estimates of its value per ton 
have been given, but the actual amount will not materially 
lighten the burden. Moreover, one can foresee that ultimately 
very little even of th's benefit will remain with the steel 
makers. As socn as it is known that there is a reduction in 
cost, the consumer begins to clamcur for a reduction in the 
price charged to him, and so urgent is the need for orders that 
such a demand will always tind some maker ready to respond 
in the hope of securing an advantage over his rivals, the 
result being that eventually the whole trade has to follow 
Suit. 

This, again, illustrates the weakness in the association 
scheme of control in the steel trade. It is all very well to 
control certain sizes of plates, bars, and sections, but so long 
as a large proportion of these materials remains outside the 
authority of the association, so long will there be this intense 
competition amongst the home works for this portion of the 
trade, which, by the way, forms the means of offering induce- 
ments to obtain more orders for the controlled materials. 


come 


Market Conditions 


The actual market conditions during the past month do not 
call for much comment. In the Midland area the acute 
competition has been continued, but the low prices which 
have been accepted have not produced any expansion in 
business, as the foundries are not busy. Conditions in the 
Cleveland district are still very unsatisfactory, and there is 
no sign of a revival. Generally speaking, output still exceeds 
demand, and it is likely that more furnaces will be put out of 
commission. 

There has been no alteration in the official prices of steel, 
which remain at £7 6d. for sections and £8 12s. 6d. for 


17S 
~ | daa 
plates. In material there have been some 


the uncontrolled 
slight reductions, although boiler plates have suffered con- 
siderably, due to active competition from Scotland and South 
Wales. In semi-finished steel there has been a little better 
business, Owing to the increase in Continental prices. Most 
of the steel works are only partially employed, and are likely 
to remain so, as there is a reduction in the work given out 
by the railways, and the motor trade will be quieter in the 
next few months. 

The production of pig iron in June amounted to 563,700 
tons, compared with 591,500 tons in May, the number of 
furnaces in blast being seven less at the end of the month 
than at the beginning. Steel production amounted to 709,500 


tons, compared with 752,700 tons in May. 
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Some Inventions of the Month 
By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 


Al oys 

IRON-BERYLLIUM alloys are improved by a quick cooling in 
air or by quenching from above 550° C., followed by heating 
to 250-500° C. The beryllium content is not above 13 per 
cent., and up to 40 per cent. of aluminium, nickel, copper, 
tin, zinc, cobalt, carbon, or silicon may be present. See 
Patent Application 288,579, bearing the International Con- 
vention date April 12, 1927, by Siemens & Halske Akt.-Ges., 
of Berlin. 

MAGNETIC alloys containing 30 to 80 per cent. of nickel, 
20 to 70 per cent. of iron, and 1 to 20 per cent. of silicon are 
described in Patent Application 290,658, bearing the Inter 
national Convention date May 20, 1927, by Siemens und 
Halske Akt.-Ges., of Berlin. In an example the alloy contains 
78-5 per cent. of nickel, 17-5 per cent. of iron, and 4 per cent. 
of silicon. Annealing is effected by heating to about goo° C., 
cooling slowly to about 625° C., maintaining at that tempere- 
ture for some time, and finally cooling in air. 

H.C. Harr ann T. F. Brapsury, of Derby, have taken out 
a patent of addition based on their Specification 281,912 
which describes and claims an alloy containing 0-05 to o-4 
per cent. of chromium, 0-2 to 1-5 per cent. of nickel, o-1 to 1 per 
cent. of magnesium, up to 0-5 per cent. of antimony, up to 
0-5 percent. of titanium, 0-2 to 1:5 per cent. of silicon, 0-7 to 
1-5 per cent. of iron, 2 to 5 per cent. of copper, and the re- 
mainder aluminium. The improvement comprises hardening 
and enhancing the tensile strength of castings made from the 
alloy by raising the temperature to 160 to 190° C., maintaining 
that temperature for at least 20 hours, and then quenching. 
The process has advantages over the usual tempering methods 
as regards low cost of the heat treatment and the avoidance 
of distortion, breaking or sagging due to the use of tempera- 
tures approaching the melting point of the alloy. See Speci- 
fication 292,407, dated November 5, 1927. 


Concentrating Ores 

CERTAIN low-grade ores, such as cassiterite tin ores and 
minerals containing silver, gold, platinum and other rare 
metals, are difficult to concentrate either by gravity or flota- 
tion processes. According to Specification 292,832, dated 
November 7, 1927, by R. Anthoine, of Brussels, such ores are 
first subjected to the action of a reducing gas, such as lighting 
gas, producer gas, or coke oven gas at a suitable temperature 
(300 to goo° C.), and are then concentrated by flotation. 
Only a partial reduction is necessary in most Cases. 
Iron 

A cAST iron alloy containing 1-4 per cent. of carbon, 0°5-2°5 
per cent. of silicon, and up to 1 per cent. of molybdenum, in 
which sulphur, phosphorus and manganese may be present 
as impurities, and also such metals as chromium, vanadium, 
or copper, if these are constituents of the scrap used, is 
described by the Molybdenum Corporation of America, of 
Pittsburg, U.S.A. assignees of H. L. Greene, of Toledo, Ohio, 
and C. Taylor, of Pittsburg, in Patent Application 289,075, 
bearing the International Convention date April 21, 1927. 

STEEL or any desired steel alloy is obtained directly from 
titaniferous ores or iron sands as follows :—The ores, etc., are 
first subjected to magnetic separation, the concentrate then 
supplied, together with the requisite reducing agent, to an 
electric furnace, and the temperature of the bath during the 
main portion of the reducing operation so controlled so as 
not to exceed 1,600° C., so that the titanium oxide 
mainly or wholly into the slag. The molten metal, separated 
from the slag, is then refined to any desired carbon content, 
and, by addition of carbon with or without one or mcre alloying 
elements, converted into the desired steel er steel alloy. See 
Specification 290,442, dated May 18, 1927, by F. A. de Silva 
and C. G. Carlisle, of the Anglo-American Steel Co., Ltd., of 
66, Victoria Street, Westminster. 

A process for obtaining “ solid-produced ”’ (7.e., produced 


passes 


without a melting stage) iron was described in Specification 
284,040 (see THE CHEMICAL AGE, Vol. XVIII, p. 23 |Metallurgical 
Section]), and applications of this process to the production of 
iron for subsequent use in making steel are now described in 





Specifications 290,317 and 290,318, dated January 5, 1927, by 
J. W. Hornsey, of Norton, near Sheffield. The invention, 
according to Specification 290,317, comprises the step of 
effecting such a degree of reduction of a phosphorus-containing 
ore as will ensure a proportion of unreduced iron oxide remain- 
ing in the iron sufficient to prevent the mechanically admixed 
phosphorus from becoming released in elementary form during 
the manufacture of the steel, and thus deteriorating the pro- 


duct. A small proportion of iron oxide may be added, if 
necessary, to compensate for a deficiency. The invention, 
according to Specification 290,318, comprises the step of 


rendering the iron free from chemically combined sulphur by 
mixing with the ore a small quantity (about 5 per cent.) of 
material—e.g., lime, adapted to combine with the sulphur, 
and to cause it to remain in the slag of the subsequent steel- 
making process. 

A GREY cast iron of high tensile strength is produced by 
adding to a white or mottled cast iron after it has been tapped 
from the furnace one or more of the elements aluminium, 
silicon, nickel, and manganese, to induce the formation of 
graphite. See Patent Application 290,267, bearing ‘the 
International Convention date May 13, 1927, by the Inter- 
national Nickel Co., of New York. 


Nickel 

A process for refining nickel and nickel alloys in such a 
manner as to free them from carbon and from gases is described 
in Patent Application bearing the International 
Convention date May 19, 1927, by the International Nickel 
Co., of New York. The nickel-containing metal is melted 
with addition of nickel oxide, any carbon present being thus 
completely oxidised, and the carbon monoxide is boiled out of 
the metal, after which the nickel oxide is reduced by a deoxi- 
diser, such as silicon, which not form us oxides. 
Manganese is added, if necessary, and the usual magnesium 
treatment may be effected before casting the metal. 

Reducing Ores 

A METHOD of reducing ores, specially adapted for producing 
spongy iron from fine iron ores, is described in Specification 
291,822 (Fairweather), dated January 31, 1927, a communica- 
tion from Nybergs Grufaktiebolag, of Smedjebacken, Sweden. 
The ore, loaded on trucks, is passed through a channel furnace 
comprising the following successive zones :—(1) A preheating 
and roasting zone where the ore is strongly heated and desul- 
phurised by combustion of gas with excess of air; (2) A pre- 
reduction zone supplied with reducing containing 
carbon monoxide ; (3) A main reduction zone through which 
the reducing gases are also passed. These gases are regenerated 
by incandescent fuel in a recarbonising furnace, the excess of 
gas formed in the circulation system being wholly or partly 
supplied to the pre-reduction zone and then to the roasting 
zone. The ore is preferably mixed with pulverulent charcoal 
or sawdust to increase its porosity when roasted. 

Ix a process for smelting ores described in Specification 
293,109, dated March 29, 1927, by F. Hofmann, of Breslau, 
Germany, the usual coke or coke plus anthracite is replaced 
by caking pit coal which has been briquetted at an increased 
temperature and semi-coked. 


290,047, 


does gaseous 


gases 


Separation of Tin and Lead 

A MIXTURE containing oxides of tin and lead is fused at 
380° to 450° C. with caustic alkali for about two hours with 
constant stirring, preferably with addition of 5 per cent. of 
granular wood charcoal. Most of the tin is then present in 
the melt as stannate, and a small amount of the lead as plumbite. 
The latter is removed by treating the melt with a small quantity 
of water or lye, and lead is recovered from the solution by 
known means. The tin salts are then extracted from the residue 
by water, and the tin is recovered from the extract by known 
means. See Patent Application 290,628, bearing the Inter- 
national Convention date May 18, 1927, by Huttenwerke, 
Trotha Akt.-Ges. and W. Witter, of Halle-on-Saale, Germany. 
Treatment of Chromium Oree 

CHROMIUM ores are treated with an alkaline hydroxide or 
carbonate in absence of tree oxygen at a temperature above 
100° C. to increase the percentage of chromium oxide. The 
ores may be fused with the alkali or treated with the alkaline 
solution under pressure. See Patent Application 288,973 
bearing International Convention date April 16, 1927, by L.G. 
Farbenindustrie Akt.-Ges., of Frankfort-on-Main, Germany 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects. 
ALLoys.—The structure of silver-aluminium alloys rich in 

aluminium. M. Hansen Zeitschrift Metallkunde, 
June, pp. 217-212 (mM Germany 
Gold, silver, copper alloys. A record of tests made on 
two useful series of gold alloys. Part 3 (conclusion). 
F. E. Carter. Brass World, June, pp. 185-6. 
Metals and alloys used for bearings. A. Seton. JJetal 
Industry (London), July 13, pp. 29-30. 
Vanadium in chromium-vanadium-tungsten steels. 
Willard: and P. Young Ind. Eng. Chem., July, 


“DS 


ANALYSIS 
H. H 
Ppp. 704 

Persulphate method for chromium plus vanadium in 
chromium-vanadium-tungsten steels. H. H. Willard 
and P. Young. Jid. Eng. Chem., July, pp. 760-77 

A new method for the colorimetric determination of 
small quantities of antimony and their separation from 
tin. S.G. Clarke. Avwnalyst, July, pp. 373-379. 

[he estimation of impurities in spelter. The chemical 
analysis of commercial brands, electrolytic zinc, and 
dross. H.N. Merr. Metal Industry (London), July 20, 
PP- 53-54 


O 


the electric furnace. 
New York), July, 


metals in 
Indu sti 


Annealing of 
Keeney Vetal 


ANNEALING 

R. M 

PP. 304-3006 
BRASS Researches on copper and brass. O. Bauer, F. von 
Goler id G. Sachs. Zeits t Metallkunde, June 
pp. 202-2 in German Tenacity and distortion of 
variously treated sheet copper and Dependence 
of crystal arrangement and cohesion on the properties of 
I Notch-cutting experiments with cold- 
annealed test Dependence of 
content and heat treatment 


chri 
brass 
rystals 
and re bars. 
on Z1n¢ 
PROCESSES Flotation reagents. <A. F. Taggart 
New York), June, pp. 2 
ES AND FuEets.—The effect of coal segregation, mixing 
heating upon the quality of metallurgical 

Marquard last Furnace 
tsburgh ‘ le, PP. 754-757 
] rich open-hearth furnace. B. M i 

d Steel Plant (Pittsburgh, U.S.A 

investigations of the changes 
particularly in the 


=&7—262 


neg and Netailure. 57 


coke 


and Steel Plait 


ibes 

brick open- 
hearth J. R. Miller I] 
Pittsburgh, U.S.A 

L. S. Longenecke1 


Pittsburgh, U.S.A 


slip interference theory of harden- 

Corson M ng .and Metallurg New 
pp. 304-307. Maximum hardness obtained 
amount of precipitable matter depends on 
f the number of particles and their 


fixed 


proper 


SIZ¢ 


balance « 


[RON AND STEEI [rend of engineering developments in 
Saklatwalla. /. So Ind., July 13 

July 27, pp. 210-2127. Deals mainly 
the production and properties of various types of 


alloy steels, and suggests appropriate directions of future 


> 


steel. B. D 
pp. 198-2121 


with 


Cnen. 


researcn 

Medium-carbon pearlitic manganese steels. J. Strauss 
Amer. S Steel Treating, July, pp. 1-206. 

X-ravs and the constituents of stainless steel. E. C 
Bain. Tyvans. Amer. Soc. Steel Treating, July, pp. 27 

The hardness and impact 
nickel steel B. F. Shepherd. 
July, pp. 67-71 


Tvai 


-50 
chromium- 


Soc. Steel 


resistance ol 
Trans. Amer. 


Treating 


SINGLI 


study 
Treating 


iron. A 
Trans. 


Inclusions in 
C. R. Wohrman. 
July, pp. 81 

The manufacture of alloy steel. E. C. 
Blast Furnace and Steel Plant (Pittsburgh, 
June, pp 765. 

Basic open-hearth practice. G. 
Blast | uUvilace and Steel Pla t 
June, pp 769 

The internal structure of 
Maurer and H. Nienhaus. Stahl 
pp. 996 (in German). 

A contribution to the study of the cold drawing of 
mild steel. R. Giraud. Revue de Metallurgie, April 
pp. 175-104: May, pp. 235-246 (in French). : 
METALS A study of the principles governing thx 
technical electrolysis of zinc, with special reference to 
current strength and composition of the electrolyte 
P. R6ntgen and H. Hoégel. Vetall uid Erz, June, Part 2, 
pp. 291-208; July, Part 1, pp. 319-327 (in German). 

Investigations by means of X-rays on the structure ot 
electrolytically-deposited copper. 5. iB Trillat. Revu 
le Metallurgie, May, pp. 286-288 (in French). 


photomicrographic 
Amer. Soc. Steel 
120. 

Smith. 7) 
U.S.A 
702 
B. Waterhouse. T77/ 
(Pittsburgh, U.S.A 
700 
steels. 


July 


chromium 
and Eisen, 


TOO5 





Expansion of Canadian Zinc Plant 


THE Consolidated Mining and Smelting Co. is engaged on the 
installation of a 100-ton addition to the electrolytic zinc plant 
at the Tadanac smelter at Trail, B.C., which will bring the 
total capacity of the plant up to 375 tons of zinc daily. The 
additional equipment will probably be in operation early next 
year, synchronising with the completion cf the 60,000 horse- 
power hydro-electric power plant at Bonnington Falls. The 
completion of construction work now in hand will enable the 
company to embark upon the utilisation of accumulations ot 
slag at the lead smelter, which will be made to yield up its 
zinc ccntent, said to amount to as much as 20 per cent. 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


London Gazette, &c. 


Company Winding Up Voluntarily 
THREE CASTLES LEAD CO., LTD. By special resolution, 
July 2nd, confirmed July 17. T. Ford, 37/41, Gracechurch 
Street, London, Chartered Accountant, appointed as liquidator. 


Mortgages and Charges 


{NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.]} 

ASKERN COAL AND IRON CO., LTD., 
Registered July 9 
Benefit Building 


London, E.C. 
mortgage, to Bradford Second Equitable 
Society, Bradford, balance of an 
account current not exceeding £14,500; charged on land and 
houses now in course of erection or intended to 
thereon at Askern July 14, 1927. 
BEACH TIN DEPOSITS, LTD., London, E.C. 
July 2, £50,000 debentures ; general charge. 
EAGLE LEAD CO., LTD., London, E.C Registered July 
4, £20,000 debenture, to S. Japhet and Co., Ltd., 60, London 
Wall, E.C.; general charge. * . June r, 1928. 
PA VALLEY TIN FIELDS, LTD., London, E.C. 
tered June 23, £450 debentures, part of £3,000; 
charge. 
Satisfaction 
BEARDMORE (WILLIAM) AND CO., LTD., London, S.W. 
steel manufacturers, etc.—Satisfaction registered July 2, 
£125,000 (not ex.) registered June 7, 1928. 
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The Production and Uses of Tellurium 
By G. Malcolm Dyson, Ph.D., A.I.C. 


In the following article, 


and elements, 


Ir would not be out of place to describe tellurium as the 

bad boy of the elements,’’ since much research has, so far, 
failed to find more than a very few uses for it or its compounds ; 
and vet it is an element of great potentialities, which it seems 
that further research must ultimately lay bare for exploita- 
tion, whilst its potential production in the U.S.A. alone has 
heen computed at 100,000 to 150,000 lb. per annum, 


Occurrence 

In 1782 there was discovered in the Mariahilf mine near 
Zalethna in the mountains of Fatzburg (Transylvania) a 
curious mineral of semi-metallic appearance. It was of a 
golden colour, and some gold was actually extracted from it, 
but Miiller von Reichenstein, who examined the substance, 
named it ‘‘ aurum paradoxum ” or ‘‘ metallum problematum,”’ 
the former on account of the very small amount of gold which 
could be extracted from it, in spite of its golden colour, and 
the latter on account of its peculiar properties, which in many 
ways resembed those of a metal. He also gave it as his opinion 
that the mineral contained a hitherto unrecognised element 
Later investigations have shown that the mineral 
impure specimen of native tellurium. Wlaproth, in 
finally established the elemental nature of tellurium, to which 
he gave the latter name (from ‘‘ tellus,’’ the earth ; in contra- 
distinction to ‘* the moon). It is to be noted thit 
the more abundant element of the same family, selenium 
was unknown at the time when tellurium was discovered. 

Tellurium is not widely disibuted naturally, although 
in small quantities, it is nearly always associated with minerals 
bearing copper, gold and bismuth, ,and it is among these 
minerals that the commercial sources of tellurium are located. 
Among the more important tellurium minerals are the follow 
Ing : 


Was all 


I7Od 


selenos,”’ 


Sylvanite (Graphic Tellurium) 
Nagyagite (Leaf Tellurium) 
Silver Telluride 

fetradymite (Bismuth Telluride) 


(AuAg)Te, 
(AuPb).(TeSSb), 
Ag,1 e 
Bi.Te 
Ot these, only the third, silver telluride, is at all used for the 
production of commercial tellurium. It is found distributed 
among earthy matters in the various continental deposits, 
and this mixture (‘“ Tellurreicherz ’’) containing about 4-5 
per cent. of silver telluride, is one of the two principal raw 
materials for the preparation of the element, although its 
principal value lies in its silver content. The other raw 
material is the anode mud obtained in the electrolytic refining 
of copper. This also contains gold and silver, traces of which 
have followed the copper through the various metallurgical 
operations 

Preparation of the Element 

As might be anticipated, the method used for the extraction 
of tellurium depends not only upon which of the two raw 
materials is to be used, but also upon the fact that tellurium is 
regarded as a liability rather than an asset, and that it is the 
more valuable constituents of the mixture that are the main 
object of the operations. 

In the first case, the ‘‘ Tellurreicherz’’ is heated with con- 
centrated sulphuric acid until no more sulphur dioxide is 
evolved. The solution is then decanted from insoluble matter, 
diluted with water, and the silver present precipitated by 
the addition of hydrochloric acid. Tellurium may be obtained 
from the filtrate by the passage of sulphur dioxide : 

H,TeO,+ 3S0,-+ 2H,O= Te + 3H,SO, 


jt is evident from the whole of this series of reactions that the 


Dr. Dyson, who has already dealt in this supplement with a number of 
deals with the comparatively little-known element 


metals 
tellurium. 


reaction between tellurium and sulphuric acid is reversible 
and depends on the oxidising power of sulphur trioxide. [1 
actual practice this is taken advantage of by using an oleun 
containing 20 per cent of SO, for the dissolution of the 
tellurium from the raw material. An alternative, but scarcely 
so satisfactory, method for dealing with the mineral (used wher 
gold is present) is to heat the finely powdered raw material 
with aqua regia, evaporating almost to dryness and extracting 
the residue with water. Gold and telluric acid (together with 
some tellurium nitrate) dissolve, and from this solution gold 
is precipitated by means of ferrous sulphate and oxalic acid 
whilst the tellurium is recovered as before by the use of sulphur 
dioxide. Any silver present remains as the chloride in the 
residue after extraction with water, and can be obtained by 
solution in hot ammonia 

The second source is by far the most important, and the 
bulk of the present demand for tellurium is supplied from the 
anode sludge ot the copper refineries, notably the Raritat 
Copper Works and the I Lead Refinery, In¢ Althoug! 
anode sludge alone is worked for tellurim, the same methods 
can be adapted to the treatment of flue dust and to the slag 
and fume from cupellation. The method is a comparatively 
simple one, and resembles in certain essentials the production 
THE CHEMIcAL AGE, Met. Supp., March 
The slimes are roasted in a strong current ot 
air and the tellurium values converted to tellurium dioxide 
which is deposited in the flues and cooling chambers in the 
form ot minute white crystals, which in copper 
slimes are almost invariably contaminated with arsenic and 
antimony oxides. The conversion of this crude oxide inti 
tellurium metal is comparatively simple, since a low-tempera 
ture smelting with charcoal is all that is necessary 

Tellurium prepared by either of these methods is impure, an 
seldom contains more than 72 to 85 per cent. of the element 
It can be purified in several wavs : by fusion with potassiun 
nitrate and conversion to potassium tellurate, which can be 
dissolved in water and the tellurium recovered by sulphur 
dioxide precipitation ; by solution in nitric acid, followe 
by recrystallisation of the basic nitrate so formed, reconverting 
to the metal by smelting with charcoal ; or by vacuum dis 
tillation, which is probably the best method, in spite of the 
fact that only about 60 per cent. of the tellurium distils over 
the remainder being kept back in the residues. One method otf 
purification, which is practised in America, depends on the 
observation made ty Skowronski that tellurium can_ be 
deposited electrolytically from sulphuric acid solutions. By 
using suitable pressure and current density the tellurium can 
be refined in this way to 99.8 per cent, purity 


SS 


of selenium (see 


1928, p. 17) 


the case ot 


Properties and Uses 

Tellurium is a brilliant white crystalline substance of strong 
metallic lustre, although the variety obtained by precipitatior 
appears to be amorphous. It melts at 452° C. and boils at 
considerably higher temperature. Many of its simple com 
pounds have exceptionally repulsive odours, and after a small 
quantity of the powdered element has been eaten, the breath 
acquires a persistent alliaceous odour, which remains tor 
several weeks. The estimation of tellurium in alloys is almost 
invariably done by the method of Lehner and Smith \ 
weighed sample of the turnings is placed in 150 cc. Pyrex 
flask furnished with a ground-in stopper and delivery tube 
and a side arm in the manner of a distillation The 
sample is of concentrated sulphur 


tlask. 


washed down with 60 c¢ 
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acid (d@ 1.84) and the acid heated to 300-330 C., while a current 
of pure hydrogen chloride is passed through the apparatus 
The issuing vapours pass through a short water-cooled con- 
denser into a quantity of water. After three hours the 
tellurium will have all been volatilised as tellurium tetrachloride, 


Tellurium 





FIG. 1 TELLURIUM SEGREGATING AT THE EDGES OF CRYSTALS 


WHEN ADDED TO ALUMINIUM BRONZE 
ind will be contained in the distillate, from which it mav be 
precipitated by hydrazine hydrochloride or sulphur dioxide, 
hltered, and weighed as metallic tellurium. ; 

Tellurium has been used for a variety of purposes, but in 
comparatively small quantities 


+t 


Thus, in the ceramic industry 
is used for colouring glass and glazes blue or brown, while 








Fic. 2.—CONTROL BAR IN EXPERIMENT 


WAS OBTAINED. 


FROM WHICH FIGc. 1 


the sulphide can be used for producing a pink colour on porce- 
lain. In photography, a solution of tellurium in sodium 
sulphide solution hes been used as a colouring bath for prints. 
Diethy] telluride in a proportion of 0.2 per cent. may be used 
as an anti-knock in petro! An investigation of the fungicidal 


properties of the tellurites was made by Stover and Hopkins, 
who found, however, that these were far less active in this 
respect than the selenites. 

The principal immediate outlets for tellurium are in medicinal 
chemistry and in metallurgy, where it has been used in the 
preparation of certain alloys. In medicinal chemistry, it has 
been found that the compounds of tellurium have a certain. 
bactericidal activity which may, in the future, make them of 
importance. Thus, various tellurium compounds, especially 
an iodine-quinine-tellurium compound of unknown constitu- 
tion, have a rapid curative action on experimental syphilis, 
although it must be admitted that at present the efficacy of 
this compound is below that of the accepted arsenical com- 
pounds. The work of Morgan and his co-workers on the cyclic 
organic compounds of tellurium has shown that a strong 
bactericidal activity exists among them, and that the growth 
of organisms of the typhus group is inhibited at dilutions of 
The most promising compounds that have been 
examined so far appear to be the cyclic tellurium diketones. 
The activity of these compounds against organisms suc has 


I 500,000 





the staphylococcus is particularly high @2 vitro, and becomes 
‘ 5 
Tron Telluride 
q 
| 
j 
| 
“| 
' 


EFFECT OF TELLURIUM ON STEEL. 


Fic. 3. 


a maximum when the parent compound, telluroc yclopent- 
anedione is converted into the 2 : 6 dimethy! derivative (2) : 


Te Te 
rd 
HC 86H. CH,.CH CH.CH, 
a [a 
| | 
CO CO CO CO 
wa x 
CH, CH, 
I & 
Te 
~\ 
r x 
H.C CH.CH; 
| 
CO CO 


CH.CH,.CH..CH,.CH, 
(3) 


while if the ‘‘ 4” position is substituted by an alkyl group (3) 
the bactericida! activity appears to decrease as the number 
of carbon atoms in the group increases. The corresponding 
compounds containing selenium or cobalt in place of tellurium 
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were without any corresponding activity. The values for the 
principal substances are given in the table below : 
BACTERICIDAL POWER OF CYCLIC TELLURIUM COMPOUNDS. 
Limiting dilution showing 
bactericidal action, 


Substance. I part in 


Fellurocyclopentanedione ................ 500,000 
2-Methyltellurocyclopentanedione ........ 3,000,000 
2: 6-Dimethyltellurocyclopentanedione .... 20,000,000 
2-Methy]-4-ethyltellurocyclopentanedione 1 3,000,000 
2-Methyl-4-propyltellurocyclopentanedione $,000,000 


2-Methyl-4-butyltellurocyclopentanedione 
Alloys of Tellurium 
A patent (B.P. 234,547) has been granted covering the use 
of tellurium as a scavenger during the casting of aluminium. 
Nose and Chickashige examined the alloys of aluminium and 
tellurium, and demonstrated the existence of two definite 
compounds, Te,Al and TeAl;. Both.are readily decomposed 
by water with the formation of tellurium hydride. The 
most comprehensive examination of alloys of this class was 
made by Sisco and Whitmore, who determined the effect of 
the addition of small quantities of tellurium to a 
aluminium-copper alloy. The tellurium added 
the surface of the molten allov, but subsequent analysis showed 


7,000,000 


0525 


was below 





Tron Telluride 


SECTION ALONG GRAIN OF FORGED TELLURIUM STEEL 
\FTER 65 PER CENT REDUCTION. 


Fic. 4. 


that only part of it (in reality, only a few per cent 
alloyed with the aluminium bronze. 

The figures in the table below show that the effect of tellu 
rium on an aluminium bronze is almost negligible : micro- 
examination shows that the element tends to segregate at the 
edges of the crystals. This is very easily seen in Fig. 1 
which is a diagram from a photo-micrograph of a section of 


really 


bar 8 from the table below: Fig. 2 is from the control bar 
oth are magnified 500 times. 
NUMBER. TELLURIUM ULTIMATE STRENGTH 
/o As Cast. Ouenched.* Annealed.* 
I 0.25 IS,1s0 27.350 15,950 
2 0.5 19,500 26,270 15,100 
3 0.75 16,070 20,120 13 100 
4 I 15,550 23,550 15,320 
5 2 160,090 20,4 30 14,330 
18) 3 16,530 21,goo 15,120 
7 4 17,070 20,500 13,570 
s 5 15,540 21,750 15,030 
Control Nil. 17,830 
* Heated 96 hours to 510° C. and quenched in boiling water 
t Heated 96 hours to 510° C. and cooled slowly {12 hours to 48° ¢ 
Tellurium in Steel 
rhe effect ot tellurium on steel is a matter of no little 


interest, and has been examined in connection with one of the 





Americal steel plants (see /von Age, December 13, 1923 The 
experiment was performed on a three-ton heat of low-carbon 
steel, and twenty pounds of tellurium was added during the 
casting as soon as the bottom of the ladle was well covered. 
About 40 per cent. of the tellurium was retained, and the 
final billet gave on analysis : 


oo ee O24 Yield Point 45,000, 42,850 lb. sq. in. 
Manganese 0-64 Ultimate Stress 70,000/71,750 
Phosphorus 0039 Elongation in 2 in. 11°5/16°0 
SUIIAE 6 hse 0:039 Reduction in Area 13°5/18°5 

SEO. Ac. csa ds 0:32 

Tellurium ...... O'l2 


The mechanical properties of two samples cut from opposite 
ends of the billet are also given above. It appears that the 
ductility has been slightly lowered. In the micro-examination 
the tellurium located with the constituent 
“manganese sulphide,’’ and can be seen in Fig. 3 
patch on the dove grey manganese sulphide. The investigators 
provisionally termed the new constituent iron telluride, 
although there is no real evidence that it is of this constitution. 
The presence of the tellurium has little efiect on the forging or 
rolling qualities of the steel, in which no trace of red-shortness 
was observed. Fig. 4 shows the photo-micrograph of a section 
along the grain ot a piece of forged tellurium steel after 65 per 


was known 


as 


as a dark 








cent. reduction. The iron telluride appears to have elongated 
equally well with the manganese sulphide, and it seems that 
some inquiry should be made into the machining « ities 
of tellurium steel 

Some Useful Publications 
SEVERAL pamphlets and monographs of interest to metal- 
lurgists are published by Adam Hilger, Ltd., of 24, Rochester 


Place, Camden Road, London. ‘ Recent Applications of the 
Spectrograph to Metallurgical Analysis ’ an account ot 
the method and of the necessary equipment. This may 
obtained free, and is also available in German. ‘“ Quantitative 
Spectrum Analysis,’’ by F. Twyman, F.R.S., and D. M. Smith, 
is a reprint of a paper read by the authors before the American 
Institute of Mining and Metallurgical Engineers, and may be 
obtained from Adam Hilger, Ltd., at a ot 
free; this charge also applies to ‘* Some Useful Applications 
of the Quartz Spectrograph,’ by F. A. Hull and G. J 

a paper read before the American Society for Testing Material. 
In the latter paper there is an interesting account of a copper 
anode in an X-ray tube which gave trouble, and which showed 
no impurity when analysed by ordinary methods. On 
examination in a Hilger spectrograph, however, traces of zinc 
were immediately detected in the copper, and it was | 

to obviate the difficulty at once. This is but one instance of 
the way in which the new methods of analysis and investiga- 
tion canbe of real assistance in everyday practice. Metallur- 


o1ves 


j + 
bod Ost 


cost IS. 
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Jceeie, 


possible 





gists who wish to remain abreast of the times would be well 

advised to acquire some knowledge of the new methods 
Canada Fourth in Copper Production 

STATISTICS on world production and consumption of copper 


recently prepared by the American Bureau of Metal Statistics 
show that Canada last year reached the fourth place 
the producing countries 


among 


Figures for mine production do 


not quite agree with the Canadian official statistics, but are 
nevertheless interesting so far as they compare the growth 
of Canadian production with that of other countries. Canada 


is credited by the American Bureau with a mine production 
of 70,098 short tons of copper in 1927, an 
ro per cent. The United States, which 
greatest producer, is stated to have had a 


Increase Ot Over 
still bv far the 
production last 


IS 


year Of 847,419 tons as compared with 878,000 tons in 1926, 
a decrease of 3-6 percent. Chile is credited with 264,242 tons, 
compared with 223,015 tons, an increase of 18-5 per cent., 


and Atrica with 120,763 tons, compared with 108,010 tons, 
an increase of 11-8 per cent. For Japan, which held fourth 
place in 1926, a slight decrease is shown from 72,277 
68,872 tons last year. Canada’s copper production, while 
relatively small in relation to a total world production esti- 
mated at 1,674,808 tons, i$ destined to grow rapidly. The 
Noranda smelter at Rouyn, Quebec, cperating on ores from 
the Horne Mine, poured copper for the first time in December, 
1927. Other mines will also begin’ to produce 
shortly. 
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Metallurgical Topics: Monthly Notes and 


Comments 


From Our Own Correspondents 


Blast Furnace Practice 
AN event 


lurgical world 


of no little importance is looming in the metal- 
Ernest Benn, Ltd., have in the Press a work 
blast furnace practice of a scope and extent never hitherto 
even contemplated. Iron and men are all familiar 
with the truly admirable papers written by Mr. Fred Clements 
on British Blast Furnace Practice ; British Siemens Furnace 
Practice and British Steelworks Producer Practice 
respectively. These were presented at meetings of the Iron 
nd Steel Institute in 1920, 1922 and 1923. The “ schedules 
with which these papers were accompanied have become 
embodying, as they did, the most minute working 
details of their respective subjects, culled from a wide range of 
pra The book which is now in active preparation deals 
with blast furnace practice only, and not, as in the case of 
Mr. Clements’ paper on the subject, from the British point 
of view alone, but from that of world practice generally. 
We have been privileged with a view of the work in hand, 
which will consist of three volumes, dealing with every con 
ceivable aspect of the subject of blast furnace practice. It is 
profusely illustrated, and the famous “ schedules ”’ have been 
recast and amplified, and include a vast amount of new in- 
formatio1 It is no exaggeration to that no technical 
work of this bulk, importance and scope has ever before been 
tblished in connection with any industry, and the amount of 
labour it must have involved is incalculable. It is a matter 
congratulation that th work should have 
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| 1 conceived and carried out in this country, and that it 
should thus serve to show that, in the metallurgy of iron and 
st s country still leads the way Mr. Clements’ great 
when it appears, will enhance enormously his already 
wledged authority The publishers have displaved 
pS terpris un iking the publication of this re 
Wrought Iron 
Ix respect of th iro! shackle which broke on the 
sion of the crane disaster in Tavistock Square recently, it 
\ teresting to know rather more than transpired at 
est Failures in wrought iron—assuming wrought 
was employed—used to be very rare, and are still 
happily ot common. There is no doubt that really good 
wrought 11 ranks high in regard to reliability. The pity of 
s that a good deal of the wrought iron about is by no means 
what it ought to be In the meantime, the wrought iron trad 


the most depressed ol and 
and seems to be beset by a strange apathy which 
more unmindful of its real interests and less jealous 
of its former excellent reputation than it ought to be, seeing 
the rivalry it has to contend with in the mass production of 
ymme! In these circumstances, the support 

} being given to the revival of a local wrought-iron 
industry by the Nottinghamshire County Council 
t Rural Industries Board, should help 


all the depressed iron 





ially pure iron 


\ ich 1s 





tion with the 
\ ght iron makers 
he scheme involves the encouragement of blacksmiths in 
rict to fill up their spare time by making ornamental 
It is by no means confined to small articles such 
ngs, shovels and pokers, but includes such things as 
gates \ pair of such made for an 

customer, gave such satistaction that the customer 
payment thereof, a cheque for 4300, a sum well in 
of the amount originally charged for the work Any 
iding to a real revival in interest in and demand for 
work is a matter that should be sedulously 
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Some Mysteries Concerning Iron 
We know a great deal about the influence of impurities 
in bulk, although not all we ought to 
know respecting the presence of gases in metals. What we 
know a good deal less about is tke influence of minute traces 
of any one material on a metal otherwise pure. It is this that 
lends so great an interest to the production of such “ pure 
they form the basis for experiments on the effect of 
nfinitesimal amounts of “‘ foreign ’’ substances It is 


present, so to speak 


metals 


most 


probably in this direction that some of the outstanding 
mysteries connected with wrought iron are still enshrouded 
Is the ‘‘ body’ ’ or ‘‘ life’ of a steel tool, or razor, connected, for 
instance, with the presence of such impurities or the relative 
absence of them ? It seems probable that the total absence of, 
say, phosphorus, or even slag, gives a very lifeless material 
from which only a third-rate steel can be produced. What, for 
instance, is the real cause of the undoubted excellence of 
Swedish charcoal iron ? Is it the low percentage of sulphur 
and phosphorus, reduced to limits which are of a “ critical 
iature, so far as quality is concerned, and below which a 
given quality, valuable in itself, tends to deteriorate or even to 
disappear ? A revival of interest in wrought iron, or an ex- 
tension of the uses of such material as ‘‘ Armco ’”’ ingot iron 
would serve to clear up some of these puzzles, if, at the same 
time, careful investigations of, a comparative nature were 
made 


The “‘ New” International Testing Association 
THE methods and instruments used in testing materials are 
of paramount importance, and this is more especially the 
case with metals used in engineering and building construction, 
in which a margin of safety is obviously necessary. This can 
however, only be provided if and when the methods of testing 
be rigorously investigated, and rendered strictly comparable 
At present, many tests are empirical, which may or may not 
suffice for industrial needs, but will not satisfy those of science. 
The International Association for the Testing of Materials 
responded to those needs, and did a good deal of useful work 
Unfortunately, it construed its ‘‘ mandate’ rather too 
broadly, and went in, not only for international standards of 
testing, but for international specifications as well. A national 
association may well carry out the dual task, and indeed the 
admirable American Association for Testing Materials deals 


with both, and deals with them very successfully. It has 
however, never sought to create international specifications 
and it was due to insistence in endeavouring to do this that 


the International Association of pre-war days showed signs ot 
breaking up, and in any case incurred the suspicion and hostility 
of important interests. When, therefore, suggestions were 
made three or four ago for its revival, this country 
held aloof ; and, as recently as this time last vear, on the eve 
of the Amsterdam Congress, British opinion was not in favour 
of its resuscitation 


ve ars 


British Representation 

Ir is interesting, therefore, to note that opinion has changed 
In the body which (in contradistinction to the original Inter 
national Association for the Materials) is to be 
called the ‘‘ New International Association for the Testing ot 
Materials,’’ the question of specifications is to be taboo 
Moreover, British participation in the Association, now con- 
fined to the objects expressed in its title, is to be-official, and 
a powerful British Committee been formed, which Sit 
Henry Fowler as chairman, and with representation from 
practically every British Society and Institution concerned. 

The New Association has four sections devoted respectively 
to (A) Metals: (B) Inorganic non-metallic materials : cement, 
concrete, etc. ; (C) Organic materials: oil, indiarubber, etc 
and (D) Methods of testing Dr. W. Rosenhain, who is a vice 
president of the Association, is chairman of the Metals Section 
He is, moreover, the delegate of the British Committee on 
what is called the permanent committee of the New Association 


Testing of 


has 


Each of the sections has an International Committee of its 
own, but there appears to be no British representation on the 
other three. The constitution, as before, seems somewhat 
complicated, but in any case, as far as British interests are 


concerned, metallurgists at least may feel assured that they 
are in good and strong hands. The general membership of 
the Association, in the case of British members, is secured by 
joining the main body, the fee being ros. annually for in 
dividuals and 20s. (or any higher sum) for Corporate member 
ship. There are certain privileges attaching to membership 


and a Bulletin is to be published, which seem to be quite 
adequate 


value for the small fees levied As the whole 
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movement is of interest and utility it is hoped that due support, 
in the form of such membership, will be forthcoming in this 
country. 


Beryllium Alloys 

ALTHOUGH, up to the present, beryllium has fallen short of 
the high hopes held out as to the wonderful results that were 
to accrue from its use, work on the metal is still progressing 
quietly in many countries, and, while nothing spectacular has 
as yet emerged, some further information as to its alloys is 
forthcoming. Thus Masing and Dahl, in Germany, have been 
experimenting with beryllium-copper and_ beryllium-nickel 
alloys, which display high tensile and transverse strength, 
and considerable hardness, although their elongation is in 
considerable. This is interesting and curious, seeing that the 
beryllium-copper alloys are described as being capable of 
being rolled, pressed and extruded. 

Another remarkable result of the addition of beryllium to 
nickel, cobalt, and iron is the high Brinell hardness developed 
on annealing. This is greater by anything from 200 to 500 
per cent. Thus, an alloy with 2 per cent. of beryllium and 
98 per cent. of nickel which, when quenched, had a hardness 
of 78, could, by annealing, be given a hardness of 279:5. A 
beryllium-iron alloy containing 4 per cent. of beryllium and 
96 per cent. of iron displayed, on annealing, a Brinell hardness 
of no less than 409, whereas in the quenched condition the 
hardness was no more than 168. The quenching, in both 
instances, was carried out at 1,150 C., while annealing was 
effected at between 400° and 700 (¢ In the case of a berv] 
lium-cobalt alloy (4 per cent. Be ; 96 per cent. Co.) the hard- 
ness in these circumstances, rose from 177 to 418. It is plain 
from the foregoing, that there may be many very valuable 
applications found for the beryllium alloys, despite the fact 
that they will inevitably be expensive. In aluminium and 
magnesium alloys, however, the beryllium acts like silicon, 
and although it does so to a rather more marked extent, the 
advantages attending its use are not commensurate with the 
greatly increased cost. 


South African Developments 

THE chairman of the South African Tron and Steel Corpora- 
tion, Dr. H. 7. Van der Byl, and another Government director 
Mr. Delfos, are proceeding to Europe at an early date with the 
object of obtaining the necessary plant to start the industry 
in Pretoria. The post of technical head of the organisation, 
carrying a salary of £5,000 per annum, is being offered to Dr 
Lilge, of the Gutehoffnungshiitte Company, who led the 
delegation of German experts on whose report the Govern- 
ment scheme has been based Dr. Meyer, technical adviser 
to the Board of Trade, has been appointed technical secretary 
to the Corporation. No decision has yet been reached in 
regard to the site of the works, but this may be at Daspoort, 
a few miles outside the town, rather than at Pretoria West. 
It is stated that negotiations are proceeding with the Union 
Steel Corporation, with a view to securing co-operation, and 
there is a prospect of an agreement being reached. 


Power for Aluminium Production 

THE Council of the Mining Institute of Scotland have 
arranged. an excursion for members to visit and inspect the 
work in progress on the Lochaber Scheme, near Fort William 
The Scheme, described shortly, is that factories for the manu- 
facture of aluminium are to be erected by the British 
Aluminium Co. on the low-lying ground at Inverlochy, near 
Fort William, and that large volumes of water at high pressure 
are to be used to generate electricity for electric furnaces and 
for power generally. To get the necessary quantity of water, 
Loch Treig, 14} miles east, as the crow flies, from Fort 
William, and 784 ft. above sea level—with the Lochaber range 
of hills and Ben Nevis lying between—1s to be tapped at about 
100 ft. below its present surface level by a tunnel 15-16 ft. 
diameter. , This tunnel, which is to be almost 15 miles long, 
is now being driven through the Lochaber Hills, and is being 
cut from twelve points either by shafts or adits. Provision 
is being made to collect every useful stream from the moun- 
tains, and direct them into the finished tunnel, along the 
whole 15 miles length. 

From the end of the tunnel at Inverlochy, pipe lines will 
lead the water down the hill side to the factories, where, after 
serving the turbines, the water will discharge into Loch 
Linnhe, an arm of the sea. To enable the tunnel driving to 


be done, a light railway, 23 miles long, was laid along the 
tunnel route from Inverlochy to Fersit on Loch Treig, and 
camps were established at all the shafts and adits. A tem- 
porary power station, with turbines driven by water from the 
river, was also erected at Monessie on the Spean, and this 
serves the works with 4,500 h.p., at 11,000 volts, via some 
30 miles of transmission line. The British Aluminium Co., 
Ltd., for whom the work is being done, and Balfour, Beatty 
and Co., Ltd., the contractors, have very kindly given per- 
mission for members of the Mining Institute to visit and 
inspect the various works. The visit will take place on 
September 20, 21 and 22. 


An American Lead Institute 

PROMINENT figures in the United States lead industry 
are taking steps towards the formation of a Lead Institute, 
similar to the U.S. Copper Institute. A programme of work 
was drawn up in the middle of July. Mr. Cornish, president 
of the National Lead Co., states that his company would join 
the organisation. Production statistics of lead are, he says, 
now obtainable quickly, and with regularity, but those for 
consumption are less satisfactory. The main function of the 
new Institute would be the provision of these statistics. 
The American Smelting and Refining Co. and the Westing- 
house Electric Co. are also favourably disposed towards the 
formation of the Institute 


The Institute of Metals’ Autumn Meeting 
NEXT week (September 4 to the autumn 
Institute takes place at Liverpool. 
columns, Mr. F. G. Martin will deliver the Autumn 
Lecture, entitled ‘‘ Non-Ferrous Metals in the Shipping 
Industry.”’ A large number of communications are expecced 
to be submitted, of which one of the most interesting will be 
the Eighth Report of the Corrosion Research Committee 
The report will be delivered by Mr. R. May, A.R.S.M. (investi- 


meeting of the 
As already announced in 
these 


gator to the Committee) and will deal with ‘‘ The Corrosion 
of Condenser Tubes. Impingement Attack: Its Cause and 
Some Methods of Prevention Visits will be made to a 
number of works. ‘The social side of the meeting is being 


carefully organised, and among other things there will be a 
trip into Wales, visiting Bettws-y-Coed and Dolgarrog. 


Oxidised Lead Ore Containing Molybdenum 


SEVERAL mines in the Star district near Milford, Utah, have 
recently struck bodies of oxidised lead ore containing large 
quantities of p‘umbojarosite and some wulfenite. The lead 


molybdate appears to be uniformly distributed through the 
ore now being mined and analyses show a molybdenum content 
of 4 per cent. The iron content of samples brought to the 
Bureau of Mines was 30 per cent., and they contained about 
20 per cent. of lead and 9 ounces of silver Under present 
conditions this ore is shipped to the smelter and is paid for 
on the basis of its lead and metal content The 
molybdenum is slagged off with the iron, and therefore con- 
stitutes not only a total but economic waste 
Ores of a similar type occur in other mines of the Star district 
and also in other localities, and in some instances they are 
of too low a grade to be mined and shipped at a profit Ores 
of this general type are difficult to treat their 
plumbojarosite content, and are not amenable to gravity 
or flotation concentration. Such ores usually occur in regions 
where the water supply is deficient, which further complicates 
matters 

An experiment conducted on from a certain mine 
indicates that a high recovery of the lead, and probab'y the 
silver, can be obtained by chloride volatilisation, which appears 
peculiarly adapted to this type of ore. The results of treating 
a sample of this ore for one and a half hours by this method 
using 10 per cent. of NaCl and a temperature of 850 degrees C., 
showed removal of 94 per cent. of the lead The calcine 
showed no tendency toward sintering, and it was thought that 
its further treatment under conditions similar to those used 
in producing sponge iron might result in metallisation of the 
iron and molybdenum, thus producing ferro-molybdenum 
The calcine was mixed with equal parts of minus 8 mesh 
coke, and treated for one hour at C. The metallised 
content from this treatment was removed with a magnet, 
and analysis showed that it contained 88 per cent. of iron and 
11-6 per cent. of molybdenum 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


[HERE has been no relief in August in the iron and steel trade 
from the dulness which characterised the previous month ; 
indeed, this dulness has become more pronounced under the 
influence of the holiday season. Orders generally have fallen 
off, and to make matters worse there is a noticeable lack of 
enquiry for new business. One is accustomed to this con- 
dition at the present season of the year, although that is small 
comfort to the steel makers who have the choice of either 
running the mills on part time or closing them down for a 
short period until sufficient orders accumulate to 
start being made Moreover, there is littl 
prospects for the near future 


Prospects for September 

Apart from the seasonal revival which generally follows the 
holiday period, and which will no doubt again occur, one can 
see no reason for expecting a substantial improvement in the 
state of trade September should certainly show an upward 
movement, but it is hardly likely to be more than will bring 
us back to a position similar to that which obtained at the 
end of the first half of the year. It is in vain one looks fo1 


warrant a 
confidence in the 


some event to set in motion those business forces which will 
carry the trade on to a renewal of that prosperity which was 


the happier experience of past years 


It is good to preserve 
a spirit of optimism as long as possible 


even in spite of adverse 
great ettort and some imagina 
about the iron and steel trade at a time 
when shortage of work and financial distress 
seem to be the general experience throughout the trade. 
There is no relaxation of effort on the part of the leaders 
4 the industry to carry on until better times appear, but 
when one listens to the exchange of views at their monthly 
gatherings, one is impressed with the seeming hopelessness of 
the struggle 


circumstances, but it requires a 
tion to be optimist 


like the present, 


The financial reorganisations which are necessi- 
tated by this unhealthy condition are carried through, the 
shareholders being compelled to agree to them by the threat 
of the only alternative, liquidation. 


Steel Works to be Restarted 

The Redbourne Hill Iron and Steel Works in Lincolnshire 
are to be restarted They have been closed for about four 
years, and i stated that definite instructions have 
been given for one of the blast furnaces to be lighted up at 
once, and for the restarting of the steel works in December. 
On the other hand, it may be pointed out that in the Sheffield 
area alone; where there are 90 open hearth furnaces, only 36 
are at present in operation. These figures show the relation 
between productive capacity and the demand for steel. 

On the Continent, there seems to be some improvement 
he reports are that makers there have good order books and 
ices are firm, with a tendency to advance. Orders from 
his country for Continental steel have been rather less recently, 
but this has not called forth any response from the Continental 
makers, who state that they are sufficiently well booked to 
maintain their prices for some time to come. There 
competition from abroad in the cheaper classes of steel, as 
the home prices are low encugh to keep a good portion of the 
business in this country 

The Continental makers continuing their efforts to 
secure a larger share of the trade in the better qualities and 
special steels, and if they succeed in any great measure, their 
competition will be more formidable than ever 
level of prices 


it is now 


J 
t 
is less 


are 


At the present 
it is Only the special steels and the better 
qualities which offer any margin of profit, and it is these alone 
which have enabled some of the steel works to preserve their 
existence 


Pig fron Position 

Reports from the various pig iron centres show that there 
is very little buying taking place just now. Current require 
ments are on the small side and forward business is scarce 
The trade is simply not there at present, and all that makers 
can do is to wait as patiently as possible for the renewal of 
demand which they are hoping will come in the autumn 
Prices are comparatively firm, indeed they have reached such 
a low level that further reductions are practically impossible. 

In the Cleveland district one of the chief items of interest 


is the closing down of the two blast furnaces of Palmers at 


Jarrow. These were the only pig iron makers remaining 
outside the Cleveland Ironmasters’ Association. This will 


strengthen the hands of the Cleveland makers and confirm 
them in their decision not to make any further concessions in 
prices. In the Midlands, there seems to be an abatement 
of the intense competition which was in force amongst certain 
of the makers, and prices have not changed. In the absence 
of any business of magnitude, makers are finding it better 
policy to maintain prices in the expectation of the improved 
demand which the next month should bring. There will be 
no hurry to increase output, as the stocks at the furnaces 
will take care of the demand for some little time. The hema 
tite market is in a similar position as regards business and 
prices [he orders available do not warrant any addition 
to the number of furnaces in operation, but stocks are low 
and there is, therefore, no disposition to reduce further the 
already low prices 


Finished Steel Trade 


In the finished steel trade the position remains very much 
as it was a month ago. Business is very patchy, and orders 
are so intermittent that there is no certainty of regular working. 
Prices show no improvement, although they are no worse. 
The official Association prices remain unchanged, and the 
bottom appears to have been reached in the low prices quoted 
for uncontrolled materials. Although at the moment there 
is nO opportunity of advancing these uncontrolled prices, it 1s 
possible that when the autumn revival does set in there will 
be a slight upward movement, which will surely be welcome 
to the makers. 

The steel plate trade is as unsatisfactory as ever. Orders 
are nothing like sufficient to keep the mills in full operation 
and one can see no prospect of an improvement. In no other 
section of the trade is there so much over-production as in 
plates. Apart from the possibility of a largely increased 
demand for shipbuilding—of which there is no likelihood at 
the moment—there is no prospect of orders to keep all the 
mills busy. 


Demand for Boiler Plates 

There is a fairly good’ demand for boiler plates, due to the 
activity of the locomotive builders in Lancashire, although 
prices have reached such a level that there is only a slight 
margin of profit to the plate makers. In steel sections trade is 
quiet, and such orders as are available are sent to the works 
which can give the best delivery. 


There is just now an in- 
creased demand 


for steel arches for the collieries. 

The production of pig iron in July amounted to 537,800 
tons, compared with 563,700 tons in June. The number of 
furnaces in blast at the end of the month was 10 less than at 
the beginning. The production of steel amounted to 666,900 
tons, compared with 709,500 tons in June. 





American Concessionaires and Russian Manganese 
It is understood that the conflict which arose at the beginning 
of this year between the Georgian Manganese Co., the American 
concessionaires of the manganese fields in the Caucasus, and 
the Government of the U.S.S.R. (Russia), and led to the 
concessionaires’ appeal for arbitration, has been settled by 
an agreement that makes the arbitration unnecessary. The 
main result of this agreement, reached after long negotiations 
between Mr. Piatakoff and Mr. Rob‘nson, the authorised 
representatives of the Soviet Government and the Georgian 
Manganese Co. respectively, is the Government's consent 
to the discontinuance of the concession in Tchiatouri, and to 
repay, within a certain period of time, the capital invested 
by the Georgian Manganese Co. in the enterprise, amounting 
to several million dollars, and permit the concessionaires to 
revert to former property owners the property turned over 
by them to the concessionaire. At the same time the Soviet 
Government is to be granted, by an interested American 
company, a Joan for the further development of the manganese 
industry in Tchiatouri. The agreement was ratified by the 
and its final execution 


Government in Moscow on August 21, 
is expected at the end of this month. 
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Some Inventions of the Month 


By Our Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE 


Alloys 

ALLOyYs containing lead, especially the bronzes containing 
2-10 per cent. of tin and 10-28 per cent. of lead, are melted 
with about 2 per cent. of calcium carbide to disperse the lead 
uniformly and to render the alloy suitable for bearings. See 
Patent Application 291,462, bearing the International Con- 
vention date June 4, 1927, by Metropolitan-Vickers Electrical 
Co., Ltd., of Westminster, Assignees of W. J. Merten, of 
Pittsburg, U.S.A. 

THE manufacture of alloys containing nickel and chromium, 
with, in some cases, a small addition of molybdenum or 
tungsten or both, is described in Specification 293,727, dated 
April 7, 1927, by the General Electric Co., Ltd., of London, 
and C. J. Smithells, of Wembley, Middlesex. The pure, 
powdered metals are heated together in an atmosphere which 
prevents the introduction of harmful impurities, preferably in 
gas such as pure hydrogen, capable of assisting in the 
removal of oxides present in the metals. The preparation of 
powdered metals of sufficient purity by electrolytic deposition 
is described in the Specification, and a specially pure hydrogen 
may be obtained by the process described in Specification 
284,808 (see THE CHEMICAL AGE, Vol. XVIII, p. 224). The 
products, owing to their mechanical stability, and resistance 
to chemical action, are suitable for making the resistance 
elements of electric heaters. 


Extracting Metals 

A prRocEss for extracting metals from certain of their com- 
pounds by physical dissociation is described in Specification 
294,795, dated September 22, 1927, by Vacuumschmelze 
G.m.b.H., of Frankfort-on-Main, H. Gruber and W. Rohn, 
of Hanau-on-Main, and O. H. Weber, of Griesheim-on-Main, 
Germany. The solid or fused compounds, particularly oxides 
and sulphides, capable of being dissociated at an elevated 
temperature, are subjected to a vacuum exceeding the dissocia- 
tion tension corresponding to the temperature cf the com- 
pounds to be dissociated, until the dissociation has been 
completed. The extraction of iron, copper, nickel, tungsten, 
and molybdenum is referred to. The process is also applicable 
to the production of alloys from mixtures of compounds. 


Hardening Metals 


METALS are case-hardened by immersion in a molten bath 
of fused salts with addition at frequent intervals of small 
amounts of a compound containing the -CN radical, such as 
sodium cyanide, calcium cyanamide, or a compound formed 
by fusing calcium cyanamide with sodium chloride. See 
Patent Application 292,557, bearing the International Con- 
vention date June 22, 1927, by P. W. and E. B. Shimer, of 
Easton, Pennsylvania, U.S.A. 

Ix hardening metal articles by nitrogenation, the parts of 
the articles not to be treated are provided with a metallic 
coating, e.g., of tin or a tin alloy. These parts may also be 
coated with water glass and powdered aluminium. Before 
nitrogenation, the whole article or the tinned parts may be 
dipped in a bath of potassium or sodium nitrate heated to 
about 400° C. See Patent Application 290,214, bearing the 
International Convention date May 10, 1927, by P. F. M. 
Aubert and A. J. P. and H. A. M. Duval (trading as Aubert 
et Duval Freres), of Paris, Assignees of F. Krupp Akt.-Ges. of 
Essen, Germany. 

A PATENT Of addition has been applied for in connection 
with a modification of the process for hardening iron or steel 
described in Specification 277,030 (see THE CHEMICAL AGE, 
Vol. XVII, p. 47 [Metallurgical Section)). The process is 
carried out at goo° C. and over, local overheating of the bath 
being avoided by adjustments directed to avoiding the use 
of pointed flames, and the froth-preventing agent being 
dispensed with. A protective layer is formed on the surface 
of the bath by addition of substances such as graphite, which 
react with the atmospheric oxygen. See Patent Application 
291,423, bearing the International Convention date June 4, 
1927, by Deutsche Gold und _ Silber-Scheideanstalt vorm. 
Roessler, of Frankfort-on-Main, Germany. 


Tin 

A TIN-EXTRACTING process of the type comprising the heating 
of the tin-bearing material in an atmosphere containing sulphur 
or a sulphur compound and treating the sulphidised product 
to separate the tin is described in Specification 294,703, dated 
February 6, 1928, by F. L. Wilder, E. Morris, E. Schiff, and 
E. S. King, of London. The heating is effected under such 
conditions that only a small proportion of the sulphidised tin 
is volatilised, and the solid residue containing the bulk of 
the tin sulphur compounds is passed into an alkali polysulphide 
solution, from which the dissolved tin is recovered, as by 
electrolysis. For this purpose, the temperature of the re 
action zone is maintained at 200-300° C., and the concentrated 
sulphuretted vapours are circulated through this zone at a 
comparatively slow rate. Any volatilised tin sulphide carried 
off by the circulated vapours is condensed, preferably in 
ammonium carbonate solution, the condensed product freed 
from carbonate and dissolved in alkali polysulphide solution. 
Apparatus for carrying out the described and 
illustrated. 


process 1s 


Wet Extraction Processes 

A process for the recovery of tin and other metals from 
pyritic ores or residues is desc ribed in Specification 291,919, 
dated April 6, 1927, by F. L. Wilder, E. Morris, E. Schiff, 
and E.S. King, of London. The ores, etc., after oxidation, are 
treated in finely divided form with ammonia solution, prefer- 
ably under pressure and in presence of ammonium carbonate, 
after which the liquors are removed and the residues are 
subjected, also, if desired, under pressure, to the leaching 
action of a hot acid brine. The ammoniacal treatment and 
leaching are preferably effected in a rotary autoclave without 
removal of the solids from the autoclave. The ammoniacal 
extract contains the tungsten, copper, etc., the brine extract 
contains the silver, lead, zinc, etc., and the tin is recovered 
from the residue. In some cases it is advantageous to leach 
with an alkaline brine before leaching with the acid brine. 


Zinc 

IN a process for extracting compact zine in vertical muftles 
or shaft furnace-like devices, with external heating and 
simultaneous internal heating by combustion of a portion of 
the reduction carbon contained in the charge, the zine oxide 
formed by the internal combustion is separated from the 
useful zinc vapours before the latter are condensed into molten 
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zinc in the zine plant. In the arrangement shown the vapours 
leaving the muffle b traverse a stream of granular coke or 
like material e moving vertically downwards, the zinc oxide 
being condensed at goo0—1,000° C. on this material, while the 
zinc is condensed at 850-500° C. at d. See Specification 
294,127, dated April 6, 1927, by A. Roitzheim and W. Remy, 
of Berlin. 
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Current Articles Worth Noting 
We give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects. 
alloys. W. 


Métallurgie, 


3roniewski and = L. 
June, pp. 312-321 (in 


ALLoys.—Antimony-tin 
Sliwowski. Revue de 
French). 

A contribution to the study of the solution of aluminium 
and its alloys in acids. M. X. Waché. Revue de Meétal- 
lurgie, June, pp. 331-346 (in French) 

The effect of added chromium on the electrical properties 
of iron-nickel alloys. P. Chevenard. Stahl und Eisen, 
August 2, pp. 1045-1049 (in German). 

Investigations on the acid-resisting qualities of very 
pure chromium-nickel-iron alloys. W. Guertler and W 
Ackermann. Zeitschrift ftir NMetallkunde, August, pp. 
269-279 (in German). 

Silicon-aluminium cast alloys ] 
fiir Metallkunde, August, pp. 280 in German). 

X-ray analysis of silver-aluminium alloys. <A. F. 
Westgren and A. J. Bradley Philosophical Magazine 
August, pp -288 

\ study of tin base bearing metals. O. W 
G. B. Karelitz. Metal Indust London 
pp. 132-134, and August 17, pp. 156-158 

ANALYSIS.—The determination of vanadium in steel. A. 1] 
Etheridge jyalvst, August, pp. 423-425 

Current analytical practice in metallurgic 
L. Persoz. Revue de Chemie Indust June 
193 (in French 

New methods for 


Dornaut. Zeitschrift 


~2Q2 
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Ellis and 
August 10, 


works 
pp 1900 


the quantitative spectrometric 
analvsis of metals W. Gerlach Zeitschrift fiiy Metall 
nde, July, pp (in German 
The quantitative determination of 
roasted blendes. E 
lytique, August 15 


Phe 


248-251 
undesirable sulphur 
Bevne 1 pal ad Chimie 
pp. 221-225 
prospects of the Amenabar } 
means of 


Metall 


mploving wet 


Part I 


coppe r by 
E Hentze 
>2 (in German 
ithode in 
Lukens. 


influence of the « 
chromium : ae 
August, pp. 


ECTROLYTIC PRO The 
the electro-deposition of 
Wetal Industry (New York 
FURNACES.—Refractory materials for electrical metallurgical 
furnaces. A. B. Searle. Jron and St Industry, July, 
pp. 313-316: August, pp. 343-345 
Studying blast furnace W. G. Imhoff. Iron Age 
New York), August, pp. 303-304. Watching formation 
of graphite. Some of the conditions produce 
rapid driving and high iron output 
Methods of cleaning blast furnace gas 
Blast Furnace and Steel Pla Pittsburg} 
Part I, July, pp. 901-905 ; Part IT, August. pp 


ESSES 


354-355: 


gas 
which 


Harbord. 
US:A 
1030-1033. 
GENERAI A new procedure and some new principles in the 

metallurgy and dressing treatment of complex sulphide 
ores. H. Skappel. Metall und Evz, August, Part I, 
pp. 367-370; and August, Part II. pp. 400-411 (in 
German 
TRON AND STEEL.—A contribution to-the study of the cold 
drawing of mild steel. Part III. The amount of energy 
absorbed by the metal as potential energy. R. Giraud 
Revue de Métallurgie, June, pp. 347-354 (in French 

Molybdenum steels. F. W. Rowe. Ji and Steel 
Industry, August, pp. 339-341 

Metallurgical theories for the practical 
man. C. H. Plant. Jvon and 
PP. 350-352. 

The tempering process in hard steel and the influence 
thereon of silicon and nickel. H. Birnbaum. Sfa/il 
und Eisen, August 16, pp. 1125-1126 (in German) 

The inner structure of chromium steels. I. The 
carbides contained in chromium steels. II. Changes 
occurring in the solid state. E. Maurer and H. Nienhaus. 
Stahl und Eisen, July 30, pp. 996-1005 (in German). 

The heat treatment of ferrous metals. C. M. Walter. 
]. Soc. Chem. Ind., August 3, pp. 791-7971 

British and American automotive steels. J. W. 
Urquhart Blast Furnace and Steel Plant (Pittsburgh, 


iron and steel 
Steel Industyv, August 


U.S.A.), Part I, July, pp. 906-908 ; Part II, August, pp. 
1027-1029. Discusses the differences between British and 
American (especially Ford) practice, with particular 
reference to heat treatment methods and the use of alloy 
steels. : 

Effect of heat treatment on the properties of chromium- 
molybdenum sheet steel. F. T. Sisco and D. M. Warner. 
lrans.Amer. Soc, Steel Treating, August, pp. 117-192. 

An assumption as to the cause of allotropic changes of 
iron. D. Jones. Trans.Amer. Soc. Steel Treating, August, 
pp. 199-210. 

Some effects of heat on the physical properties of steel. 
J. L. Cox. Yvans.Amer. Soc. Steel Treating, August, 
pp. 225-238. 

Steels for nitrification. A. B. Kinzel. 
Amer. Soc. Steel Treating, August, pp, 248-254. 

Inclusions in iron; a  photomicrographic 
Part III, Sulphide inclusions. C. R. Wohrman. 
Amer. Soc. Steel Treating, August, pp. 


case Trans. 
study. 
Trans. 


,ee 


255-299. 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shul, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the totul debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


ASIUM ALLOYS, LTD., London, E.C., metal founders.— 
Registered July 19, series of debentures, for £2,000, present 
issue £1,000; general charge. 

BILBAO TIN SYNDICATE, LTD., 
tered August 2 


London, E.C.—Regis- 
, £1,000 debentures part of £3,000 and premium 
of 15 per cent. ; general charge. 

BIRTLEY IRON CO., LTD.—Registered August 8, mort- 
to Bank; charged on properties at Birtley, etc.; also 
registered August 8, debenture (as collateral security for above 
mortgage up to £20,000), to D. M. Muir, 44, Grey Street, New- 
castle-on-Tyne, and another, as nominees for Bank; general 
charge. 

ESTLER BROTHERS, LTD., London, E., ironfounders.—- 
Registered July 26, £50,000 mortgage, to Bank; charged on 
properties at Canning Town. 

RODNEY FOUNDRY CO., LTD., London, S.E.—Regis- 
tered August 7, £5,000 (not ex.), charge, to Bank; charged 
on Union Foundry and other properties at Deptford Green. 
*{7,701. October 12, 1927. 

SOUTHERN FOUNDRIES (1926), LTD., Croydon.— 
Registered July 27, £1,930 supplemental mortgage to Cor- 
poration of Croydon; charged on properties at Merebank 
Lane, Croydon. January 12, 1928. 


gage 


*£70,000. 


Satisfactions 
BARR (N. J.), 
Satisfaction 
192T. 
MORRIS AND CO. (STOCKWITH), LTD., metal extractors 
etc.—Satisfaction registered July 19, £15,000 registered 
June 22, 1923. 


LTD., Leeds, iron and steel merchants.— 
registered July 24, £5,000 registered July 5, 


London Gazette, &c. 

Company Winding Up Voluntarily 
METALLURGY, LTD. By special resolution, 
August 3, confiraned August 20. F. A. Crew, 20, Copthall 
Avenue, London, E.C.2, Chartered Secretary, appointed as 
liquidator. Meeting of creditors at liquidator’s office, Thurs- 
day, September 6, at 12 noon. Creditors’ claims by Septem- 
ber 20, All trade creditors have been, or will be, paid in 
full 
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Some Notes on the Determination of Aluminium 


With Special Reference to the Use of Hydroxyquinoline as a Reagent 
By W. Singleton 


ORTHO-HYDROXYQUINOLINE, Or, as it is sometimes Called, 
‘ oxine,’’ in alcoholic or aqueous solution, has found numerous 
applications as an analytical reagent, and is a particularly 
valuable reagent for the detection and determination of 
aluminium. Practically all the metals which give a precipitate 
with ammonium hydroxide or sodium hydroxide solutions 
may be precipitated by means of hydroxyquinoline. For use 
as an analytical reagent, hydroxyquinoline (CgH,ON) may 
be prepared by recrystallisation of the commercial product 
from 50 per cent. alcohol. Its melting point is 76° C. It is 
slightly soluble in water, giving a yellow solution, its solubility 
being at a minimum at PH 7:2, the iso-electric point. 


General 

Hahn and Vieweg (Z. anal. Chem. 1927, Vol. 71,122) have 
studied the use of hydroxyquinoline as an analytical reagent 
in the determination of aluminium, zinc and magnesium, and 
in the separation of aluminium and zinc from the alkaline 
earths, from magnesium and the alkalis, and of magnesium 
from the alkalis. The reagent forms inner complex com- 
pounds with aluminium, zinc and magnesium, and with 
tervalent aluminium the formula of the precipitate shows six 
closed rings, the hydrogen from the phenolic groups of three 
molecules of hydroxyquinoline being replaceable. Hydroxy- 
quinoline is only slightly soluble in water, but it is distinctly 
more soluble in acetic acid and ammonia solutions. In 
strong acids, it dissolves to give quinoline salts, and in bases 
to form phenolates. The authors found that the metal 
precipitate is best obtained by adding the necessary amount 
of hydroxyquinoline solution to the neutral or faintly acid 
solution of the metal with subsequent heating on the water 
bath. Ammonium acetate (or ammonium hydroxide in the 
case of magnesium or beryllium) should be added to reduce 
the acidity. When the solution has cooled, the precipitate is 
filtered through a Gooch crucible, washed with dilute acetic 
acid (or ammonium hydroxide in the case of magnesium or 
beryllium) and finally with distilled water. 

The precipitate is first dried for a short time at 105° C. 
and finally heated to constant weight at 140° to 160° C. 
With 0-4026 gram of magnesium sulphate (MgSQOy,, ;H,O), the 
theoretical weight of the magnesium hydroxyquinoline precipi- 
tate is 0-5081 gram. In twelve experiments made by the 
authors, the average result was 0-5096 gram, the lowest 
result being 0-5081 gram, and the highest 0-5106 gram. The 
low results were obtained when too large an amount of 
ammonium hydroxide was used. When zinc and magnesium 
are present together, the former is best determined by precipita- 
tion in dilute acetic acid solution, and the latter in the filtrate 
by adding ammonium hydroxide. The results obtained by 
this method show quite good agreement. Hahn and Vieweg, 
who examined the method when applied to the determination 
of aluminium, found that the result of fourteen experiments 
showed a maximum divergence of 0-26 per cent. 


Bi- and Ter-valent Cations 

When a bivalent cation is precipitated with hydroxyquino- 
line, two molecules of acid are liberated, and if a tervalent 
cation is similarly precipitated, three molecules of acid are 
formed. The acid thus liberated can be titrated with phenol 
red or x-naphtholphthalein as indicator, according to the 
method of Hahn and Hartlieb (Z. anal. Chem., 1927, Vol. 71, 
225). Any free acid that may be present is first neutralised, 


using methyl orange or any other similar indicator. After 
adding an excess of hydroxyquinoline, the solution is boiled 
gently for five to ten minutes. The phenol red is now added 
as indicator, and the solution titrated with o-r N sodium 
hydroxide until a red colour is developed, when the solution 
is immediately titrated back with hydrochloric acid until a 
pure yellow colour is obtained again, and 2 to 3cc. of acid 
added in excess. The solution is heated for 10 to 15 minutes 
to remove any base that was absorbed by the precipitate 
The solution is now finally cooled, and titrated with sodium 
hydroxide until a red colour is again obtained. 

As the titration is not affected by barium, aluminium and 
zinc may be determined together on one sample, and in anothet 
sample the zinc may be determined after the aluminium has 
been removed by precipitating with a barium carbonate 
suspension. The method requires trouble may be 
encountered owing to the tendency of the precipitate to absorb 
small amounts of the base and possibly some indicator. It is 
frequently advisable to filter off the precipitate or allow it to 
settle completely, and then carry out the titration on a portion 
of the clear solution. 

The presence of organic matter often makes the determina- 
tion of aluminium difficult by the usual methods, as also does 
the presence of other cations whose salts are easily hydrolysed. 
Using hydroxyquinoline, aluminium may be precipitated in 
tartrate solution. The resulting aluminium precipitate is 
different from the quinoline 
zinc, and cadmium by being 
hydroxide solutions, and unlike magnesium, a precipitate is 
obtained in the presence of dilute acetic acid. The aluminium 
precipitate may be weighed after drying at 110° C., or it may 
be ignited together with oxalic acid and finally weighed as 
alumina, Al,O,. Itis also accurate to determine the hydroxy- 
quinoline in the precipitate by bromimetric titration as in the 
case of the corresponding zine and cadmium precipitates. 

Details of the Aluminium Determination 

Hydroxyquinoline precipitates aluminium as a crystalline, 
greenish yellow precipitate with the formula Al(C,H,ON),. 
The reaction is delicate, and according to Berg (Z. anal. Chem., 
1927; VOL, 73, 321 is sensitive in acid acetate solution 
to I part in 310,000, and in ammoniacal tartrate solution to 
I part in 178,000. In tartrate solutions containing sodium 
hydroxide, no precipitation takes place. The precipitation in 
acetic acid solution which permits of the separation from 
magnesium, alkaline earths and alkalis is proceeded with as 
follows. The cold, feebly acid solution of a volume of about 
100¢.¢c. is treated with 3 to 5 grams of sodium acetate and, 
whilst being stirred, with an excess of a 2 per cent. hydroxy- 
quinoline acetate solution. The solution is warmed to 70° C, 
and filtered, the precipitate being washed first with a little 
hot and then cold water and then finally dried to constant 
weight at 110° C. (aluminium factor 0:0587). The oxyquino- 
line acetate reagent is prepared by triturating 3 grams ot 
the base with 3c.c. of glacial acetic acid, adding rooc.c. of hot 
water and dilute ammonium hydroxide, drop by drop, until 
cloudiness commences, when the solution is filtered. 

The aluminium precipitate, which is distinctly soluble in 
alcohol and acetone, is also somewhat volatile, and therefore 
the ignition of the precipitate to the oxide should be cautiously 
carried out, and preferably under a layer of about 3 grams of 
anhydrous oxalic acid. 


Care, aS 


salts of calcium, magnesium, 
readily soluble in sodium 
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litration of the precipitate is the most convenient, quick 
and accurate method, and for this purpose the washed precipi- 
ved in warm 1o to 15 per cent. hydrochloric acid 


ind titrated with o-1N bromate-bromide solution. (1¢.c.o°rN 


tate 1S dissol 


0°000225 gram aluminium The precipitation of the 
aluminium from tartaric acid solution is carried out in the 
following wav. To the solution, which should contain 
sufficient tartaric acid to prevent the precipitation of the 


aluminium hydroxide, 5 to 10 grams of ammonium chloride 
are added and the solution neutralised with ammonia After 
warming a minutes aluminium is precipitated by 
adding drop by drop a small excess of a 2 per cent solution of 


few the 





hyvdroxyvquinoline acetate The solution will turn orange 
colour in the presence of excess of the reagent o°5¢.c. of 
strong am ronium hydroxide is now added, the solution 
brought nearly to boiling for five minutes, allowed to stand 
for a few minutes, and filtered. Care should be taken to 


ammonia, which would interfere 
is required to separate quantities 
ums from large quantities 


anal. 


void a large excess of free 
tio! Where it 
ot exceeding 50 milligr 


following procedure due to Berg (Z. 





Vol. 71, 321, 360) is recommended. 

The solution, of about 100 c.c. volume, is neutralised with 
sodium hydroxide until a slight turbidity appears, which is 
removed by the addition of a little acetic acid. The aluminium 
is precipitated at ordinary temperature with a 2 per cent. 
solution of hydroxyquinoline acetate. The precipitate is 
crystalline by warming the solution, after which it is 
dissolved in dilute hydrochloric acid, and titrated 
bromimetrically. The filtrate is treated with a few c.c. of 
strong ammonium hydroxide, and the magnesium precipitated 


IQ22 


rendered 


filtered, 


in the hot solution with slight excess of a 2 per cent. 
alcoholic solution of the oxyquinoline. The precipitate of 
Mg(C,H,O.N)., 4H.,O is allowed to settle, filtered through a 
Gooch crucible, and washed with a dilute solution of am- 


monium hydroxide. After drying at 1oo° C. the precipitate 
may be converted to oxide after careful ignition under a layer 
of anhydrous oxalic acid, or alternately, it may be dissolved 
cent. hydrochloric acid, and titrated with o1N 
bromate-bromide solution (1 c.c. =0-000304 gram magnesium 

using thiosulphate, and a few c.c. of potassium iodide solution 


in 10 per 


20 per cent 

To separate lamounts of magnesium from large amounts 
aluminium, about 5 grams. of sodium tartrate are added, 
and the solution over-neutralised to the extent of 15 c.c. of 
2N sodium hydroxide solution. The magnesium is precipi- 
tated with a small excess of the reagent in the cold, and the 
precipitate rendered crystalline by warming the solution 
The solution is filtere | when cold, and the precipitate washed 
h a faintly alkaline 1 per cent. solution of sodium tartrate. 
precipitate may be converted to oxide by 
n or titrated bromimetrically. 
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Aluminium in Non-Ferrous Alloys 


Small amou 


n 
ferrous materials, may be 


nts of aluminium, when present in certain non- 
determined according to the method 
(Ind. Eng. Chem., 1926, Vol. 18, 60). 
method is recommended for the determination 


of Lundell and Knowles 
The following 


quantities of aluminium ranging from o-o1 to O-1 per cent 
when present in non-ferrous alloys. One gram. of the alloy is 
lissolved in 5 c.c. of concentrated nitric acid, after whicl 
30 c.c. of S$ per cent. solution of sodium hydroxide are 
added 1 the solution boiled for about a minute To the 
solution is now added 8 c.c. of sodium sulphide solution, 
which is made by saturating the 8 per cent. sodium hydroxide 


with hydrogen sulphide, and diluting with an equal volume of 


the sodium hydroxide solution. The solution is thoroughly 


agitated by swirling around for a few minutes, filtered and 
made acid with ON hydroc hloric acid, 2 c.c. being added in 


After 


settles, the 


excess digesting at 40-60° C. until the precipitate 
solution is filtered, and the hydrogen sulphide 
The solution is made clear if necessary with a few 
drops of nitric acid, when of 36 per cent. acetic acid 
and 5 c.c. of a o-2 per cent. solution of aurin tricarboxylic acid 
solution are added. The solution is finally neutralised with 
a 10 per cent. solution of ammonium carbonate in 5N am- 
monium hydroxide and 5 to Io C.c. excess. The 
colour of the red lake produced is compared with that pro- 
duced with known amounts of aluminium. In the analysis of 
spelter, the above authors obtained good results, using a some- 


boiled off 


IO C4 


added in 


what modified procedure entailing only one precipitation, 
details of which are given in the original paper. 
Separation from Various Metals 

When aluminium is precipitated by ammonia in the presence 
of much magnesium, the entrainment of magnesium by the 
precipitate of aluminium hydroxide which frequently occurs 
can be reduced to a minimum by careful adjustment of the 
degree of alkalinity. The precipitation of aluminium as 
hydroxide takes place preferably in a solution to which suffi 
cient ammonium hydroxide has been added to give a pu of 
and it is not necessary to add much ammonium chloride, as 
has been sometimes recommended. 

For the separation of iron and aluminium from zinc, th 
following method has been found useful. To the solution of 
the iron, aluminium and zinc, which should preferably be in 
dilute hydrochloric or nitric acid, dilute ammonium hydroxide 
is added until no further precipitation is evident. A slight 
excess Of ammonium hydroxide is then added, followed by 
100 c.c. of a cold saturated solution of ammonium carbonate 
and sufficient distilled water to bring the volume up to approxi- 
mately 400 c.c. It may be advisable in some instances to 
add about 2 grams of ammonium chloride at the commence- 
ment, to prevent the formation of a colloidal solution. After 
the addition of the ammonium carbonate, the solution is 
heated slowly to about 75° C. and then maintained at this 
temperature for five or ten minutes. The solution is now 
filtered, and the precipitate washed with hot water, dissolved 
in dilute hydrochloric acid, and the above procedure repeated. 
When ignited, the final precipitate yields ferric oxide (Fe,O;) 
and alumina (Al,O The zinc may be precipitated in the 
combined filtrates as zinc hydroxide by ammonium hydroxide 
after making the solution slightly acid and evaporating to 
about 400 C.c. 

Separation from Beryllium 

The following method for the quantitative separation of 
beryllium and aluminium has given very satisfactory results. 
It is based upon the different behaviour of beryllium from 
aluminium when tannin is added to a solution containing a 
considerable amount of ammonium acetate. Under such con- 
ditions aluminium is precipitated quantitatively, whereas 
beryllium remains in solution. If the reaction is used for the 
separation and detection of aluminium it is essential that both 
elements should be present in the form of sulphate. The 
procedure adopted is as follows. To the dilute solution ofthe 
beryllium and aluminium is added quickly a clear solution of 
ammonium acetate and tannin which has been heated to 80° C. 
This reagent is prepared by adding 3 grams of tannin to 100 ¢.c. 
of a cold, saturated solution of ammonium acetate. After the 
reagent has been added, the solution is boiled for a few minutes 
and filtered. Should less than 50 milligrams of aluminium be 
present in the solution, a paper filter is recommended for the 
filtration, but for larger amounts a sintered glass filter is 
preferable. The precipitate is finally ignited and weighed 
as Al,O;. Before proceeding to the precipitation of the 
beryllium in the filtrate it is necessary to destroy the organi 
matter present. This is accomplished by evaporating the 
solution with nitric acid. The beryllium is precipitated with 
ammonium hydroxide as beryllium hydroxide, and finally 
weighed as BeO. 

A further method for the separation of aluminium and 
beryllium, which has the advantage of being simpler and 
possibly more rapid than the method using a tannin solution, 
has recently been described by Kolthoff and Sandell (J. Amer. 
Chem. Soc., 1928, Vol. 50 In this method an acetic 
acid solution of hydroxyquinoline is used for the separation of 
beryllium from aluminium and ferric iron, 


IQOO). 





Nickel in Non-Ferrous Castings 
THE latest bulletin of the Bureau of Information on Nickel deals 
with “‘ The Use of Nickel in Non-Ferrous Castings ’”’ (being 
Paper No. 1 of Series D It deals with nickel brasses, both 
low nickel and high nickel (nickel silver), and complex nickel 
nickel bronzes (for high pressure work, steam and 
valves, bearings, and nickel-aluminium bronzes ; 
nickel in light aluminium alloys; and nickel-copper alloys. 
In every case a complete account of properties and applica- 
tions is given. A table cf typical compositions and a selected 
bibliography of the subject complete the pamphlet, which 
may be obtained on application to the Bureau at 2, Metal 


brasses ; 


gears) ; 


Exchange Buildings, Leadenhall Avenue, London, E.C.3. 
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Reflex Furnace Reduction of Oxides 
By R. Saxon, B.Sc. 


IN the ordinary way, using a cast-iron pipe instead of combus- 
tion glass tubing, a temperature high enough to melt brass 
may be attained using the blowpipe. When the whole pipe 
gets sufficiently hot, a silica boat may be introduced con- 
taining the oxide, and coal gas sent through. This heated 
gas readily reduces copper, cobalt, nickel, iron, lead and bis- 
muth, and, together with carbon, antimony. The best form 
of carbon is that in paraffin wax. <A boat of this in the end 
of the pipe where the gas enters distils by heat and greatly 


assists the coal-gas. Some, of course, is mixed with the 
oxide. 

For the more refractory metals, arrangements have been 
used to render the flame issuing from the pipe a Bunsen. 


Use is made of a long hood bent U shape, projecting beyond 


Air Inlet ae 








Gas Pipe 









"MLL, 


decomposes water rapidly. Taking aluminium as an example, 
the following reaction takes place— 

3CaC, + 3A1,0,= 3CaO 
and although the carbonate does 
with lower temperatures. The carbon monoxide can be 
burning at the mouthpiece end of the pipe. The whole is 
put into water to get rid of superfluous carbide and lime 
When thrown into acid sufficient to deal with the undecom- 
posed oxide, effervescence, or the lack of it, is an indication 
of probable success or decided failure as the may be 
On a larger scale the gas may be identified as hydrogen. If 
the carbide and wax be roasted together no carbonate results, 


6CO —- 6A], 


not appear here, it does 


seen 


case 


nor can effervescence be obtained with acid. The presence 
of bubbles of gas, therefore, is a good suggestion of the presence 
of the metal. 


The arrangement of the apparatus is shown in the accom- 
panying diagram. 





End View. 


ARRANGEMENT 


the end of the pipe, and lifted from it by coiled wire netting. 
A floor of asbestos is fitted in the end, reaching to the pipe- 
end. This slopes to allow the play of the blowpipe under a 
crucible held so that its top is played upon by the flame from 
the pipe, while the underside may be reached by the blowpipe 
flame. The use of the blowpipe takes away the luminosity 
from the pipe-flame, and its heat is reflected from the arched 
top into the crucible itself, without the possibility of air enter- 
ing. There is no necessity to use a lid. 

Two blowpipes may be used, one on either side of the cru- 
cible, the coal-gas flame playing between them. Such an 
arrangement makes it impossible to use baked clay crucibles, 
which expand and crack. Calcined clay, thin ones, are best, 
but their pores must be closed by roasting them after coating 
with resin, shellac, or aluminium paint. This fills some of 
their pores with carbon, which does not readily burn out. 
The aluminium may assist reduction if not first of all oxidised 
by roasting with or without nitre. The latter must be used 
sparingly, or the potash will dissolve out the aluminium oxide. 
However, when carefully introduced into the pores of calcined 
clay, there is no more serviceable crucible. 

Manganese may be reduced by paraffin wax, but not easily. 
Chromium, vanadium, aluminium, etc., successfully 
reduction. Magnesium powder reduces manganese and chro- 
mium with comparative ease. The best flux with all these 
reductions is common salt with a little potassium chloride 
and hydrate. More than about 5 per cent. admixture of these 
does not fusion. As “ seasoning,’ however, they do 
materially assist. For preliminary experiments thin calcined 
smoking clays are better than any other form of crucible. 


resist 


assist 


The stem forms an outlet for distilling wax and gases and 
finally closes up. The caustic potash does not attack it 
as it does silica, and one is not afraid of giving it generous 


heat on account of its Thick crack 
under the heat. 

A determining factor ina number of reductions has been the 
tendency of lime to form calcium carbonate, even under roast- 
ing conditions. This was the lever used formerly to reduce 
potassium from the carbonate. For this reason crushed 
calcium carbide is employed in reducing manganese, chromium, 
zinc, magnesium, and aluminium from their oxides, and cad- 
mium, iron and copper from the sulphides. The manganese 


cost. ones invariably 


Longitudinal Section. 


OF APPARATUS. 


Thermal Expansion of Aluminium 


AN investigation of the linear thermal expansion of pure 
magnesium, magnesium-aluminium alloys, and magnesium- 
aluminium-manganese alloys has recently been completed by 
the United States Bureau of Standards. Magnesium, the 
lightest structurally used metal, and its alloys are becoming 
more prominent for materials of construction where lightnessand 
strength are important factors, for example in aircraft manu 
facture, and for moving parts of petrol engines. Expansion 
determinations were made on six samples of cast and extruded 
magnesium and I! samples of cast and extruded magnesium 
alloys. The average coefficient of expansion of pure magnesium 
was found to be between 20 and 100° C 

The results obtained published by the Bureau of 
Standards 


0.0000260 per ¢ 


will be 





Laboratory Uses of Monel Metal 

Dr. L. F. BAtEs AND Mr. R. C. Brown, of University 
College, London, in the course of a recent letter to Nature, 
point out that while Monel metal is a well-known article ot 
commerce, its possibilities in the laboratory do not seem to 
have been realised. In the first place, as it is ferromagnetic 
and possesses such a low magnetic critical temperature, it 
may be conveniently used to illustrate the ferro- 
magnetism with rise of temperature. It also finds application 
in making jets for the determination of surface tension by 
Jaeger’s method. It is particularly useful with mercury and 
molten metals which do not amalgamate with it. If glass is 
used, one is usually forced to rely upon a happy fracture in 
obtaining a satisfactory jet, but Monel metal may be drilled 
and turned to any dimensions with precision. After a few 
bubbles have been released, the pressure required to release a 
bubble becomes quite constant in the case of mercury at air 
temperature, a value of 477 dynes per cm. being obtained fot 
the surface tension, assuming that the bubble is formed on 
the outer edge of the jet. This value agrees well with that 
obtained by other observers using the same method. More- 
over, it is possible with a Monel metal jet to investigate the 
behaviour of the surface tension with temperature up to the 
boiling-point of the mercury. 


loss ot 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Programme of Institate of Metals 


THE council of the Institute of Metals has just issued the new ° 


session’s programme of the Institute and of its Local Sections 
in Birmingham, Glasgow London, Newcastle -on- Tyne, 
Shetheld and Swansea. An outstanding meeting is_ that 
planned for March 6. when the ‘*‘ Coming-of-Age ’’ celebrations 
of the Institute will be held in London under the presidency 
ff Dr. W. Rosenhain . Ss Another interesting feature 1s 
the Annual Autt i 


which will be 
in September! 





held in Dusseldort 
The programmes of the six local Sections of the Institute are 
very compre hensive an 42 papers and meetings 
1 of the papers will be discussed at joint sessions with 
notably the Institution of Engineers and Ship- 
l l Institute of British Foundrymen, the 
Birmingham Metallurgical Society, and the Stattordshire Lron 
Steel Institute These joint constitute an 
feature in the work of the Local Sections 


eloped by the Birmingham Local Section, they 


d cover, in all, 


in Scotland, the 





meetings 


have 





tended by that Section to cover the whole of its pro- 
eramme of ten meetings during the session 

\ novel. meeting is the one arranged by the London Local 

Sect t scuss Some Present Dav Metallurgical * Tools’ 


Methods the latter including the trometer 


X-ray spec 








titative spectroscope analysis, high magnification micro- 

scopy, the dilatometer, and the preparation ot some unusual 
metallographic specimens. Short addresses by various experts 

each of these subjects will be given 

Altogethe I OT mes suggest that the Institute 
exhibits s uunt of youthful vigour, notwith- 
standing its attainment of the age of twenty-one, and they 
sho sult t further strengthening of its membership, 
whi s ww verging on e 2,000 mark. Copies of the 
programm invitations to the meetings can be obtained 
on application to the Secretarv, Mr. G. Shaw Scott, M.S« 
30 Victoria Street, London, S.W.1 
The Fuel Conference 

\ METALLURGICAL correspondent who attended the Fuel 
Conference writes as follows Some of those who attended 


the Fuel Conference were tempted to ask themselves whether 
this gigantic vield results to trade, 
industry and practical technology, at all commensurate with 


conferences on scale 





the expense, in time and money, which they must involve 
Admitting freely that the conference was a very important 
affair, and very well organised and arranged, there is a point 


t 
at which gatherings of this nature are apt to become unwieldy 


Chere will be, in the published transactions of the Conference, 
a wealth of detail in which the expert can 


delve for informa- 
tion The ordinary individual, seeking for definite informa- 
tion to help him in his own business or industry, will have 
no clue to the labyrinth, and will only be bewildered, amidst 
a host of disconnected papers, to find anything really useful 


Altogether, the three 
held will have produced some 14,000 
matter. How many practical men who attended 
iny, Or most, ol the twenty-two sections of the conference 
will have brought away with them anything definite to guide 
them to a decision as to whether coal, coke, gas, or oil is the 
better metallurgical fuel for their specific purposes, or 
whether it would be better for them to scrap fuel and instal] 
electrical smelting and annealing in their works instead ? 


him 
hitherto 


or conclusive to world power 
conterences 


es ol 


own 


Autumn Meetings 
Botu the Iron and Steel Institute 
were 


of the Institute of Metals 
better advised in this regard, that the papers down for 
reading at their recent Autumn meetings were reduced to a 
minimum and would not entail mental indigestion on the 
members attending them. In the case of the ‘‘ Metals,” the 
two discussions focussed respectively on two groups of papers. 
One dealt with corrosion, and the other, which was unusually 
brisk, animated and informative, with die-casting. The 
paper on “ Die Casting Alloys of Low Melting Point ’”’ by 
Messrs. Russell, Cross and Allen, had much to commend it, 
pointing out, as it did, the effect of the many variables that 
enter into a successful accomplishment of the process. As 
Mr. A. H. Mundey said in the discussion, gating is one of the 


most important of the considerations involved, and, while 
no standardised form of gating is applicable, the particular 
gating needed for any particular type of casting is a matter 
that calls for skill and experience. Some criticism was 
made of the paper on “‘ Die Casting Copper-Rich Alloys,”’ 
on the ground that the aluminium-silicon alloys had not been 
done justice to in the comparative results published. Mr. 
Pearce made a point that there is insufficient information 
forthcoming as to the materials of which the dies are made, 
and held a brief for the heat-resisting irons for that purpose, 
as distinct trom the heat-resisting steels often advocated. 
rhe life of the dies is obviously intimately connected with the 
nature and properties of the materials of which they are 
made, and as good dies are expensive and indispensible, more 
information on this point would be warmly welcomed by die- 
casters in general. 
Direct Iron Processes 

Iv is understood that the inventor of the Duttield process 
repudiates the view that the process is a “‘ direct ’’ process 
in the ordinary sense of the term. This is to the good, as 
a large number of people are rather doubtful as to the potential 
merits of such processes. They have been innumerable, and 
it is, perhaps, difficult to draw the line as to where they end 
and so-called indirect processes begin. After all, early iron 
and steel makers were fairly successful in producing steely 
or malleable, grades of iron by the direct smelting of iron 
ores with solid fuel, generally charcoal. Very good iron, too, 
they made, as is testified by many examples that have come 
down to our own times. It is true that the iron was made 
in small units, of the kind regarded as having fallen, nowadays, 
into desuetude In these days of large-scale economic pro- 
luction in huge units, ‘“‘ mass production ’”’ as it is called, 
proposals to make iron in small units are looked at askance 
It is held by some that there is no essential reason why iron, 
or indeed any other metal, should not be produced, economic- 
ally, by small units; the qualification ‘‘ economically ’”’ is, of 
course, the real crux of the whole matter, of which the question 


of large versus small units is, after all, secondary, and not 
necessarily the only consideration. A cheap small unit 
working efficiently may be just as responsive to the needs of 


industry as an expensive large unit working inefficiently, or 


part time only 


A Paradoxical Process 

Ir is quite possible to conceive of good iron and a valuable 
fuel gas being made in a slagging producer. Indeed, the blast 
furnace is a slagging producer, but it makes a poor gas, heavily 
diluted with the enormous amount of nitrogen which has, at 
great expense, to be supplied, along with the “ active prin- 
ciple the oxygen—in the blast. No technical details of 
the Duttield process have as yet been made public, but it is 
said that the theoretical considerations upon which it is built 
are sound, and that provided the practical difficulties of 
carrving it out are surmounted, it should efficiently produce 
a high grade of iron atalowcost. Itis on the lines, somewhat, 
of an ideal slagging producer of the kind to which reference 
has been made. The CO is produced by the combustion of 
low-grade fuel at the expense of the oxygen of the ore, without 
an extraneous “ blast.’’ Paradoxically, the materials are fed 
in at the bottom of the reducing chamber, and the resulting 
iron delivered at the top, the accompanying reactions conse- 
quent on reduction being practically in reverse order, 
chemically and thermally, to those which occur in the blast 
furnace. Until more is known of the process, its economic 
value cannot, of affirmed. Despite a certain 
amount of scepticism which has been created by the with- 
holding of more detailed technical particulars, it may be 
said that it embodies metallurgical possibilities of an exceed- 
ingly interesting order. After all, it would be foolish to 


course, be 


imagine that existing methods of producing iron represent the 
last word in the metallurgy of that metal. 
Metallurgical Analysis 

THE latest edition of Lunge and Keane’s Technical Meihods 
of Chemical Analysis (Vol. 11, Gurney and Jackson, price 
£3 3s. net) is devoted, in the main, to a description of methods 
employed in the analysis of iron and steel and of non-ferrous 
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metals, together with sections on the analysis of metallic salts, 
potassium ‘salts, paints and pigments, and paint vehicles, 
japans and varnishes. The two metallurgical sections have 
been entrusted to Professor Bannister, which is, in itself, a 
guarantee that they are well done, and up-to-date. Yet an 
opportunity seems to have been missed of bringing the book 
as fully abreast of the needs of the day as is required. In these 
days of alloy steels, a voluminous literature has sprung up on 
the methods of estimating such constituents as chromium, 
vanadium, etc. and but little of the new material which is 
available has been incorporated in the text. This may be due 
to considerations of available space, as the amount allocated 
in the volume is insufficient to do the important subject of 
iron and steel analysis justice. As usual, too, the section on 
sampling is too casual. There is, moreover, a very dangerous 
statement made in regard to heaping up, halving and quarter- 
ing the sample, in the stages of reducing its size and bulk. 
It only one of the “‘ opposite quadrants "’ be taken (as appears 
suggested as permissible) an unskilled sampler would be 
absolutely at the mercy of a practised hand. Even a skilled 
sampler might, by using such a method, be deliberately or 
unconsciously vitiating the result. It would appear that the 
dodge of ‘‘ drawing the cone ”’ is less widely known to chemists 
than it is to professional samplers. Yet, without a true 
sample, how shall the best of analytical methods prevail ? 


Tinplate Substitutes 

A process of rolling aluminium-plated iron sheets has been 
loudly heralded in Germany, where aluminium is rapidly super 
seding some of the older metals in a number of applications. 
Many packing concerns are already using aluminium foil 
instead of tin foil, and in the tobacco and confectionery trades 
this practice is said to be rapidly gaining ground. The new 
development, however, is a more serious one still, and the 
South Wales tinplate manufacturers may find it a serious 
competitor. The tinplate trade is a fairly prosperous one, but 
complaints are not uncommon of a tendency to ‘‘ skimp ”’ the 
thickness of the tin coating. Of course, as in the case of so 
many metal coatings, a thin, porous, or indifferent coat is 
often, from a corrosion point of view, worse than no coat at 
all. The new German process of rolling on aluminium to mild 
steel or iron differs, of course, from the dipping of tin and 
galvanised sheets, and, although details have not been pub- 
lished, it appears to resemble more the process of rolling nickel 
on iron and steel. In that process the chief difficulty arises 
from the impossibility of rolling the nickel on to the edges of 
the base metal. How this difficulty has been solved in the case 
of the German process with aluminium-coated sheets is not 
disclosed. A ‘‘ discontinuous’’ coat, as Mr. Ulick Evans 
showed at the recent meeting of the Institute of Metals, and as 
was, of course, known long before that, is a fertile source and 
cause of differential and intensified corrosion effects of the 
worst description. In any case, however, South Wales, which 
has just concluded a very satisfactory agreement with its 
American competitors in regard to world markets, will have 
to look to its laurels in regard to tinplate manufacture, and 
see to it that inroads are not made on its prosperity by the 
competition of the new ‘“‘ compound ”’ plate. 


Investigations of Ancient Metals 

At the recent meeting of the British Association for the Ad- 
vancement of Science, Professor C. H. Desch reported on an 
investigation which he had been making in order to determine 
whether examination of specimens of ancient Sumerian 
weapons would show whence the Sumerians drew their supply 
of copper. Some of the early copper specimens he found 
to be of remarkable purity, and he thought that the source 
must have been malachite, a mineral from which nearly pure 
copper can be smelted out, and which has so characteristic 
a colour and appearance that it could have been recognised 
easily by early workers. It was found, however, that many of 
the Sumerian relics in copper and bronze contained nickel 
aS an impurity, and a long search was made for copper ores 
with nickel coming from Persia, the shores of the Black Sea, 
and the Sea of Marmora, Egypt, and Cyprus. ‘These ores 
were found to be free from nickel, and only recently an ore 
accompanied by slack, showing that ancient smelting opera- 
tions had taken place, and containing nickel, was found in the 
State of Oman. In the course of the examination of copper 
and bronze implements and ornaments, some iron objects 


found in very ancient deposits were analysed. It seemed 
probable that the very early implements had not been smelted 
from ore, but had been obtained from meteorites, either by 
chipping and hammering when cold, or by heating toa smelting 
temperature and then hammering to shape. As most meteor- 
ites contain nickel, the presence of the latter impurity in the 
iron instruments has significance. Analysis of a single iron 
object obtained from a grave at Ur showed a composition of 
about go per cent. iron and 1o per cent. nickel—in complete 
agreement with the composition of meteorites. An examina- 
tion of an early iron bead obtained by Sir Flinders Petrie in 
Egypt, and often taken as proof of an early knowledge of 
smelting, also showed a meteorite origin. 


Canadian Nickel-Copper Industry in 1927 
ACCORDING to a statement just issued by the Dominion 
Bureau of Statistics at Ottawa, mining, smelting and refining of 
the nickel-copper ores from the Sudbury district showed con- 
tinued prosperity in 1927. More ore was treated by the smelters, 
a larger tonnage of matte was produced, and a greater produc- 
tion of refinery pr&lucts was obtained than in 1926. The 
Creighton mine and the smelter at Coppercliff, Ontario, were 
operated without interruption during the year by the Inter- 
national Nickel Co., Ltd. On the Frood property, diamond 
drilling indicated high-grade ore at depth, and sinking of 


shaft was begun. At Port Colborne, Ontario, the nickel 
refinery was operated continuously to meet the market 
requirements for nickel. The new electrolytic unit ran to 
capacity throughout the vear; it is understood that the 


company plans to enlarge its electrolytic refining department 
and eventually to produce electrolytic nickel entirely. In 
addition to electrolytic nickel, this refinery produces refined 
nickel, nickel oxide, metals of the platinum group, and con- 
verter copper carrying gold and silver which is exported to 
the United States for refining Bessemer matte is exported 
directly from the smelter at Copperclift to Huntingdon, West 
Virginia, for the manufacture of Monel metal 


Mond Nickel Activities in Canada 


Tue Mond Nickel Co., Ltd., operated the Garson, Worthing- 
ton, Levack and Frood extension mines and the smelter at 
Coniston, and utilized the Bessemer gases for the manufacture 
of high-grade sulphuric acid, for which a splendid market has 
been established The Worthington mine, which has been 
in operation for about 20 years, caved in late in the year, but, 
fortunately, owing to the care exercised by the operating 
staff at the mine, no lives were lost. At this company’s Frood 
extension property a deep shaft is being sunk to develop the 
large ore body indicated by diamond drilling. At the Clydach 
refinerv in Wales, where the nickel copper matte from the 
Coniston smelter is treated, the products are pure nickel, 
copper sulphate, gold and silver and the metals of the platinum 
group. 

During 1927, the industry in Canada produced 1,305,917 
tons of ore containing 27,564 tons of copper and 43,574 tons 
of nickel. The smelters treated 1,350,214 tons of and 
concentrates, and produced 81,848 tons of matte, which con- 
tained 51,937,215 pounds of copper and 79,246,144 pounds of 
nickel. Shipments of matte to the Canadian refinery amounted 
to 39,942 tons and export shipments to Great Britain and the 
United States for refining, totalled 33,541 tons. 


ore 


Marking of Imported Copper 

THE Standing Committee of the Board of Trade under the 
Merchandise Marks Act, 1926, after considering an application 
respecting the marking of copper plate, sheets, strips, rods, 
wire and tubes, consider that the applicants (the Manufactured 
Copper Association, the High Conductivity Wire, Bars, and 
Strip Association, and the Brass and Copper Tube Associa- 
tion) have made out a case for an Order-in-Council requiring 
the goods to bear an indication of origin at the time of sale 
or exposure for sale, The committee does not recommend that 
the Order-in-Council should require the goods to bear an 
indication of origin at the time of importation or at the time of 
exposure for sale wholesale by a person being a wholesale 
dealer. The indication of origin, it is laid down, should be 
branded, embossed, incised, stencilled, or otherwise painted, 
stamped, or printed in a conspicuous manner. It is recom- 
mended that the Order-in-Council should come into force 
three months after the date on which it is made. 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


TuHE end of the third quarter of the year has now been reached, 
and nobody is sorry to see the end of this period, which, from 
the standpoint of the iron and steel trades is the most unsatis- 
factory of the year. In this quarter, business is usually quiet, 
and orders are worked off faster than they are replaced by new 
ones. Nevertheless, everyone is once again looking forward 
to the closing months of the year in a hopeful spirit, which 
past experience seems unable to quench. It is too early yet 
to see what the autumn conditions are likely to be, as there 
are no indications of any definite change in the character or 
volume of business. In some of the special trades there 
has been a desire to contract ahead, but this may be accounted 
for by the necessity of renewing expiring contracts, rather 
than by the belief that an upward movement is likely to set in. 
Such a belief is not unknown at this time of the year. 

It has become almost a tradition in the iron and steel trades 
that the last quarter of the year is tke time when trade 
brightens up, a time of renewed activity in the markets, 
with a gradual improvement which may carry forward into 
the New Year. That has happened in the past, but more 
recently the change has not been very marked, and nothing 
more has occurred than a return to the uninspiring conditions 
which prevailed the holiday 


before season put its damper 
4 


on trade That may well be the experience this vear 


Tone of Market Brighter 

All that one can say, with any certainty, is that the tone of 
the market is a little brighter and that the volume of inquiry 
for business is increasing It would, 
to inier 


however, be unwise 

n for a busy quarter, or that we are 
likely to make great advances on the trade of the earlier part 
of the year. Prices are steady, and it is improbable that they 
will go any lower except in isolated instances. 

The trouble is that there is no source to which to turn for 
any great increase in business. The steel works are now main- 
taining a production which compares very favourably with 
the good pre-war years, and the consuming industries do not 
promise any expansion which is likely to increase this pro- 
duction appreciably. It will be extremely difficult to expand 
the export trade to an extent which will materially affect 
production, as there is no easing of the fierce competition from 
other steel-producing countries, and export prices have 
reached such low levels that it would be a futile policy to 
make further reductions for the sake of catching orders. At 
the best, therefore, we can expect a little more activity and 
a healthier tone ; or we may see a gradual settling down into 
the depressing conditions which have now become habitual, 
and which promise to be natural state of the iron and 
steel trade until such time as some event happens which shall 
dispel this dullness and give the forward impulse which the 
industry needs. One would feel more hopeful if it were possible 
to point to some event or influence of this kind, but there 
is nothing in sight. 


that we are 1 


the 


Safeguarding 


It is the consciousness of this which accounts for the striking 
persistence in the demand for safeguarding. The claim for this 
assistance is being urged more strongly and more widely than 
ever The opposition at present comes chiefly from the re- 
rollers and merchants, but it is significant that some of the 
most prominent of the re-rollers are advocating 
guarding for the steel industry 

The merchants as a whole do not favour the proposal, as 
their treatment by the steel associations has not been en- 
couraging. They are compelled to buy the controlled mate- 
riais at the same prices as the consumer who buys direct, and 
the rebate scheme still further handicaps them and encourages 
direct trading between the user and the steel maker. It is 
natural, therefore, that the merchants will resist any policy 
which still further strengthens the hands of the steel makets, 
and closes or interferes with the one source of supply which 
gives them freedom of action. 

Mr. L. D. Whitehead, in a recent letter to the press, stated 
that safeguarding appears to be the only real solution of the 
difficulties by which the iron and steel trades are at present 
beset. Unfortunately, even in the most favourable circum- 


now satfe- 


stances, it would be at least two years before this relief could 
become available, and it is distinctly unpleasant for the steel 
makers to think that they will have to carry their burdens so 
much longer. It is to be hoped that they will manage to 
hold out, but there may be some sorry financial wrecks by 
that time. 


Rating Relief 

The rating relief proposals seem to be taking more definite 
shape now that the revaluation of the works is being carried 
through. In most cases there has been a reduction in the 
assessment, and rightly so, as the level of values at the last 
valuation was much too high as compared with those of to-day. 
The three-fourths abatement on the new assessments will be 
a welcome relief when it becomes avialable, but it is probable 
that advantage will be taken of the state of the trade to force 
the transference of some portion of the benefit from the steel 
makers to the consumers. 

In the stress of competition and the desperate need of orders 
there will no doubt be some makers who are willing to use 
this relief in reducing their prices in order to cut out some other 
maker. Some consumers are confidently expecting this. 
There have been definite instances where makers have been 
asked whether, in the event of the relief being granted, they 
will make a corresponding reduction in prices. It is con- 
ceivable that. to meet the foreign competition in the overseas 
markets, makers may have to use the rating relief in this way, 
but it is disturbing to find that home consumers are already 
expecting to grasp a share of it. 


Coal and Coke 


The coal trade seems to have reached the limit of its mis- 
fortunes and there are signs of a recovery. Prices are harden- 
ing as markets are recaptured. The export trade is improving, 
and there will be a better demand for home coal as the winter 
comes on. Even at present prices, most of the modern collieries 
could make a profit if they could work at full output, but the 
control scheme does not permit this. The scheme is not 
working too smoothly. There is much dissatisfaction amongst 
the members, and it would not be surprising if some were to 
break away. If that were to happen, the whole thing would 
break down. The tendency that way will become more 
marked as trade improves. The pig iron makers are severely 
handicapped owing to this control. There is a shortage of 
coke owing to the reduced supply of coking coal. None of the 
ovens are turning out their normal quantity, and the furnaces 
are short of supplies. Prices are advancing, and are 6d. to 
Is. per ton higher for the coming quarter than for the last. 

The pig iron market has been fairly steady during the month. 
Consumption has been scarcely equal to production, and 
consequently there has not been much disposition to contract 
forward. The last few days have seen a slight hardening in 
price, and this may develop. At the moment, the heavy stocks 
held by the makers will act as a deterrent to any serious 
advance in price. 


The Steel Trade 


In finished steel also the tone is better, but makers are 
badly in need of orders, particularly for plates. The bar 
trade is more brisk, and there is a better demand for bright 
drawing bars, notwithstanding the seasonal quietness of the 


motor trade. The constructional engineers are better oft 
for work, and there is a fair demand for constructional 
materials. There is no change in the prices of the controlled 
materials. Small steel bars are rather better owing to the 


advance in continental prices. Boiler plates have weakened 
slightly as a result of the efforts which one or two firms are 
making to secure a larger share of this work. It is noticeable 
that more of the steel works are now turning their attention 
to these and to the better-priced materials such as deep stamp- 
ing steel, and as the competition increases, prices will fall 
until even the special qualities will yield no profit. 

The production figures for August show a further fall. 
There was a decrease of one in the number of furnaces in blast, 
and the output of pig iron fell from 537,800 tons in July to 
519,000 tons in August. The output of steel was 648,300 


tons compared with 666,900 tons in July. 











October 6, 1928 


The Chemical Age 37 


(Monthly Metallurgical Section) 





Some Inventions of the Month 


By Oar Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE 
Alloys 

To introduce molybdenum into iron or other metals or alloys 
a compound such as calcium moldybate is added to a molten 
bath or into slag thereon in which at least one constituent 
has a greater affinity for oxygen than has molybdenum. 
The molybdenum compound may, for example, be in contact 
with iron during an iron reduction or melting process. See 
Patent Application 293,860, bearing the International Con- 
vention date July 15, 1927, by the Climax Molybdenum Co., 
of New York. 

A solder containing from 0.05 to 0.1 per cent. of lead phos- 
phide in otherwise substantially pure lead is described in 
Specification 296,584 (Marks), dated October 20, 1927, a 
communication from American Machine and Foundry Co., 
of New York. 1 per cent. or more of a brightening metal, 
such as aluminium, antimony, tin, or zinc may be incorporated 
in the solder. 

Antimony 

PURE antimony is obtained by electrolytic deposition from 
a solution of antimony trifluoride containing 100-600 grams 
of sulphuric acid per litre together with a small amount of 
free hydrofluoric acid, the anodes being of crude antimony. 
The electrolyte is prepared from crude antimony or anti- 
moniferous material by treatment with conc, sulphuric and 
hydrofluoric acids successively, followed by dilution and clari- 
fication. See Patent Application 294,143, bearing the Inter- 
national Convention date July 18, 1927, by Norddeutsche 
Affinerie of Hamburg, Germany. 

Briquetting of Ores 

ACCORDING to Patent Application 294,470, bearing the 
International Convention date, July 23, 1927, by E. A. A. 
Gronwall, of Stockholm, Sweden, iron and manganese ores 
are briquetted with powdered granulated iron, powdered 
carbon, and water, with or without an acid or salt and/or 
a slag-forming ingredient such as lime or chalk. For producing 
alloy steels, the briquettes may contain ferro-silicon, ferro- 
chromium, ferro-nickel, ferro-vanadium, etc. 

Copper 

A process for extracting copper from its ores by means of 
an ammoniacal solvent, such as a solution of cupric ammo- 
nium carbonate, is described in Specification 294,868, bearing 
the International Convention date, December 7, 1927, by 
Anglo-American Corporation of South Africa, Ltd., of Johan- 
nesburg. The ore is slimed, and the slimed pulp is dewatered 
and treated with the solvent. Preferably the dewatering is 
effected by filtering and forcing compressed air through the 
filter cake, and the solvent is then applied to the cake under 
pressure 
Electrolytic Processes 

THE inner lining of a furnace for the electrolytic production 
of light metals such as aluminium, comprises three superposed 
horizontal frames, viz., a bottom refractory or carbon frame 
containing the anode alloy, an intermediate insulating frame 
containing the electrolyte, and a top carbon frame containing 
the pure metal cathode insulated from the shell. The insu- 
lating frame is composed of electrolyte which has solidified 
upon a frame through which water is circulated. See Patent 
Application, 293,353, bearing the International Convention 
date, July 4, 1927, by Soc. Anon, Compagnie de Produits 
Chimiques et Electrometallurgiques Alais, Froges, et Camargue 
of Paris. 

Tron 

GREY molten cast iron is purified by addition of a silicide, 
é.g., calcium or magnesium silicide, containing little or no 
iron, but containing in some cases a second alkaline earth 
metal such as barium and/or one or more of the metals nickel, 
aluminium, chromium, titanium, or vanadium. See Patent 
Application 292,164, bearing the International Convention 
date June 16, 1927, by Mechanite Metal Corporation of 
Chattanooga, Tennessee, U.S.A. 

A process for the manufacture of steel in the Siemens- 
Martin furnace is described in Specification 293,326, dated 
December 24, 1926, by F. Siemens Akt.-Ges., R. Durrer, 
F. C. Siemens, and A. Sprenger, of Berlin. The process is 


characterised by the fact that, at least beginning with the 
completion of the fining process, a layer of gases practically 
free from hydrogen is formed between the bath and the 
heating medium, this layer serving to protect the charge 
from oxidation. Various arrangements for supplying the 
gases constituting the protective layer, and for regulating 
their quantity, temperature, and composition, are described 
and illustrated. 
Lead 

IMPURITIES such as arsenic, tin, or antimony, are removed 
from lead or lead alloys by bringing the molten metal, at a 
temperature below a red heat and in presence of molten 
caustic alkali, into intimate contact with an oxide of lead or 
of some other metal having less affinity for oxygen than that 
of the impurities present. Sodium chloride or other fusible 
chloride is in some cases added to the melt. See Specification 
296,557, dated September 3, 1927. by H. Harris, of London. 
Metallurgical Furnaces 

B. Tarsot, of Middlesbrough, has applied for a patent of 
addition based on Specification 235,346 (see THE CHEMICAL 
AGE, Vol. XIII, p. 15 (Metallurgical Section!), the improve- 
ment being that the auxiliary baths of the open hearth furnace 
are made movable longitudinally in relation to the main 
furnace. For this purpose, as applied to a reversible regene- 
rative tilting furnace, each auxiliary bath is mounted on rollers 
and arranged to communicate with the main hearth chamber 
through a throat structure formed with ports for the supply 
of gas and air from the regenerators, the joint being provided 
with abutting water-cooled chills, and the throat structure 
moving with the auxiliary bath when the latter is retracted 
to allow the furnace to tilt. See Patent Application 293,010, 
bearing the International Convention date June 30, 1927. 
Reducing Ores 

THE main object of the invention described in Specification 
293,340, dated April 2, 1927, by P. R. Blamey, of Liskeard, 
Cornwall, is to effect the extraction of metals, particularly 
tin, from low grade ores or residues at a comparatively low 
temperature without formation of slag. For this purpose the 
ore or the like, after concentration if necessary, is subjected 
to a partial or complete reduction, and the product, in some 
cases after concentration by flotation, is washed in molten 
metal or alloy to remove the reduced metal. Such washing 
may be facilitated by the addition of a small quantity of resin 
or other flux. The metal remaining in the washed residue 
may be extracted by an acid or other reagent, or a gas such 
as chlorine, or by causing particles of the residue to slide 
down a channel-shaped electrode in an electrolytic cell, so 
that the metal is dissolved by the electrolyte and deposited 
on the cathode. 
Tin 

A process for the reduction of tin-bearing material is 
described in Specification 295,805, dated July 7, 1927, by 
E. A. Ashcroft, of Ashburton, Devon. During or after the 
reduction a catalysing or carrying salt and a collecting metal 
are added and the mixture is heated to cause the tin to alloy 
with the collecting metal, whereupon the alloy is separated 
and treated for recovery of the tin, preferably by electrolysis. 
Specified salts are zinc chloride, ferrous chloride, and ammo- 
nium chloride, and the preferred collecting metal is nickel 
which may be derived from the reduction of nickel oxide or 
hydroxide added to the charge. 
Wet Extraction Processes 

A cyclic process for obtaining metallic values from ores, 
concentrates, etc., by treatment to produce solutions containing 
the metals as nitrates is described in Specification 295,224, 
dated April 5, 1927, by S. C. Smith, of London. Such nitrate 
solutions are produced either (1) by leaching with nitric acid, 
or (2) by first producing from the ore, etc., in any known 
manner, a solution of sulphates and converting these into 
nitrates by double decomposition with calcium nitrate. * In 
either case the solution of nitrates is treated with a calcium 
compound adapted to precipitate the metal values and 
reproduce a solution of calcium nitrate. The latter may be 
used again in method (2) abow, or treated with an acid to 
regenerate nitric acid for use in method (1). Examples are 
given of the recovery of zinc and lead from a fume comprising 
zinc oxide and lead sulphate, and of the recovery of zinc 
and copper from a leaching liquor containing zinc and copper 
sulphates. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 

Press dealing with metallurgical subjects. 
ALLOys.—Simple aluminium cast alloys. W. Claus. Gies- 

sevei Zeitung, September 15, pp. 529-536 (in German). 
The use of nickel-chromium alloys as electric resistance 
heating elements in electric furnaces. A. G. Lobley. 

The Mond Nickel Bulletin, September, pp. 58-62 
Che production of white bearing metals and tin.solders 
from scrap metals. Part I. Methods of purifying and 
mixing scrap to produce marketable alloys. E. R. Thews. 
Metal Industry (New York), September, pp. 394 
Aluminium brasses. E.R. Thews. Canadian Chemis- 
ind Metallurgy, September, pp. 246-248 

Heat treatment of duralumin. L. Aitchison. Fuels 
and Furnaces (Pittsburgh, U.S.A.), September, pp. 119I- 
I1Q4 
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390. 


rhe determination of small amounts of carbonate 

of excess of sulphide and chloride, with par- 

ticular reference to the analysis of metallic corrosion 

W. H. J. Vernon and L. Whitby es 

€) Septembe r7, pp. 255 i 
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pyrosulphate 

Schoeller and E. F 
PP. 497-475 

4 new precipitation 
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chemistry of tantalum, 
b < o Observa- 
hydrolysis method W. R. 
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associates 
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construction of 
Dross- 
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on the 
fused materials ig 
Wetall und Erz, September, Part I, pp. 437 
in German 
Chromium plating fundamentals. P. E 
Brass World (New York), August, pp. 253-254 
The estimation of pick-up in hot galvanising. 
D. Timmerman Canadian Chemistry and \Metallus 
tember, pp 
ES Highly refractory 
seve? Zeilung 


Edelman. 


Zin¢ 
249-250 

furnace linings Kk. Heinrich. 
September 1, pp. 508-513 (in German). 
some points to 
Mason 
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crucible furnaces 
such furnaces W 


Se ptembe r, pp. 392 


High temperature 

followed in building 

Indust New York I 

The chemistry of the cvanide treatment of silver 

F, P Vetall und £1 September 
407-477 (in German 


Ras hig 
gON AND STEEI Graphitisation of white cast iron by anneal- 
ical temperature R. L. Dowdel and J. 17 
Tvade Revie Cleveland, Ohio, U.S.A 
September 6, pp. 5 
Hardness testing. H. M. German. Tyvans 
c. Stee Treating, September, pp. 343-354 
rhe nature and application of the principal types of 
tool steel W.H. Wills Trai {mer. S Steel Treating, 
Mptember 3 
Heating el by the controlled temperature method 
G. W. Hege ns. Amer. S Septem- 


ber 


ing below crit 
Gow Ivor 
571 

Amie 


feei ] vealing, 


inclusions 


Inclusions in iron I\ Oxide-sulphide 
t lveating 


( R. Wohrman Tvan Jjmer. Soc. Steel 
September, pp $14 

The dependence of the refining process in the Thomas 
converter on the temperature chart. R. Frerich. Stahl 
und Eisen, September 6, pp. 1233-1243 (in German). 

The influence of tension and compression on the 
efficiency of high speed tool steel. R. Hohage and R 
Rollet. Stahl und Eisen, September 6, pp. 1243-1247 
in German). 

A new theory of the blast furnace process. II F. 
Wiist und Eisen (Dusseldorf), September 13, 
pp. 1273-1287 (in German 

A study of sulphur in the basic process. H. A. Geiger. 
The Blast Furnace and Steel Plant (Pittsburgh, U.S.A.), 
September, pp. 1201-1203. Deals with the sources of 
sulphur and the conditions of its elimination in the blast 
furnace, with special reference to temperature and slags. 


385 


7 Lj 
Stahl 


Bay. 
plorers, Ltd., is under the direction of Mr. C. 
exploratory engineer of the Canadian Department of the 


Purifying steel with sodium compounds. J. R. Miller. 
The Blast Furnace and Steel Plant (Pittsburgh, U.S.A.), 
September, pp. 1204-1205. 

The operation of the Siemens-Martin furnace with coke 
oven gas. G. Bulle. Stahl und Eisen, September 27, 
pp. 1353-1362 (in German), 

Electrochemical behaviour and tendency to rust in 
chrome steels. O. Meyer and K. Roesch. Stahl und 
Eisen (Dusseldorf), September 27, pp. 1372-1373 (in 
German). 

Comparative investigations of the tenacity of cast steel 
at raised temperatures. A. Pomp. Stahl und Eisen 
Dusseldorf), September 20, pp. 1321-1330 (in German). 

Recent developments in the application of nitrogen to 
the surface hardening of steel. V.O.Homerberg. Fuels 
and Furnaces (Pittsburgh, U.S.A.), September, pp. 1153 
1157. 





Prospecting for Minerals in Sub-Arctic Regions 


EQuIPpPED for a two years’ stay in Canada’s sub-Arctic 


regions and with aeroplanes for prospecting, a party of 


Canadian mining engineers and geologists has sailed from 

alifax in the schooner JMJorso, bound for points in Hudson 
lhe expedition, which is sent out by Dominion Ex- 
H. Blanchet, 


Interior, who is on leave of absence for the purpose. Equipped 
to be self-supporting and to venture beyond the tree belt into 
the so-called “‘ barren lands,”’ the expedition carries two 
‘ Fairchild ’’ and two “‘ Moth’ aeroplanes, fitted with both 
pontoons and skis, besides specially constructed river boats 
known as “ sturgeon heads ’’ and snow-mobiles, or motor cars 
equipped with skis forward and giant flanger wheels on the 
rear axles. The engineers believe they will unearth mineral 
resources of vast value, which may be exploited with profitable 
facility on the completion of the Hudson Bay railway. Lieut.- 
Commander J. T. Randall, D.S.O., a retired officer of the 
British Navy, of Liverpool, Nova Scotia, is in charge of the 
Morso, a schooner of 400 tons, equipped with powerful 
auxiliary motors, wireless and modern navigation aids. 
Besides Mr. Blanchet, who has carried out extensive explora- 
tions in the Great Slave Lake district and easterly towards 
Hudson Bay, the technical staff includes Mr. J. C. Rogers, 
consulting mining engineer of Toronto; Mr. A. L. Reading, 
of Toronto; Mr. N. A. McKenzie, of Chatham, N.B.; Mr. 
Montague Prisk, of Schreiber, Ont.; Mr. Everett Rivers, of 
North Bay, Ont. ; and Mr. J. Stevens, of Cochrane, Ont. 





Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be vegistered 
within 21 days after its creation, otherwise tt shall be void agatnst the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of ali Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case, the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


ALUMINIUM CORPORATION, LD., London, S.W.—Reg- 
istered August 20, £16,700 C. debentures part of £500,000 ; 


general charge. */1, 1d. December 30, 1927. 


BILBAO TIN SYNDICATE, LTD., London, E.C.—Regis- 
tered September 14, £1,000 debentures balance of £3,000 and 
premium of 15 per cent general charge. *Nil. June 6, 
1925 


255,051 Qs. 


Satisfaction 

BURROWS (S. H.) AND SONS, LTD., Sheffield, iron- 
masters.—Satisfaction registered September 12, £15,000, 
outstanding July 1, 1908, and registered December 12, Ig1a. 
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The Extraction and Utilisation of Cobalt 
By G. Malcolm Dyson, Ph.D., A J.C. 


In the following, Dr. G. M. Dyson adds an account of the production and uses of cobalt to th 
appeared 


which have 


HE history of the element cobalt appears to be intimately 
bound up with the early German mining legends. The 
majority of textbooks have it that the word “ cobalt ’’ is 
derived from the German ‘ Kobold,” but, in reality, the 
nearest approach to “ cobalt’? found in the writings of the 
ancients (Paracelsus, Agricola and 3asil Valentine ’’) is the 
word ‘‘ cobalus,’’ which was the name of a spirit that, according 
to the superstitious notions of the times, haunted mines 
destroying the labours of the miners, and often giving them 
a great deal of unnecessary trouble. In fact, at one time it 
was customary in Germany to incorporate into the Church 
service a prayer that ‘‘ God would preserve miners and their 
works from kobalts and spirits.’’ The name cobalt, then, 
became gradually associated with any mineral which from its 
appearance contained metal, but which mocked the eftorts 
of the miners, and from which no metal could be extracted. 
It is not clear whether, in the first place, the miners actually 
associated the refractory nature of the minerals with the 
presence in them of a gnome, or. whether they gave this name 
to the mineral out of joke, because it thwarted them as much 
as the supposed spirit. 
Distribution 

Cobalt is widely distributed in nature, but seldom occurs 
save in the presence of nickel, copper, arsenic and iron, a fact 
which has a considerable complicating effect on its metallurgy 
and extraction. Much of the commercial cobalt is obtained 
from the deposits at Cobalt City in Ontario, where a stretch 
of 70 miles of rich copper and silver ores containing cobalt and 
nickel surrounds Lake Timiskaming. The geological forma- 
tion at this spot is verv similar to that of the Western High- 
lands. Australian ores are worked, the concentrates 
from the Cloncurry deposits in Queensland being refined, it is 
by the firm of Henry Wiggin at Birmingham. This 
deposit is exceptionally rich in cobalt, containing on an 
average 20 per cent. of this element, and has the advantage 
of containing very little nickel. An analysis of a “* selected ” 
sample gave : 


also 


said, 


Arsenic i 
Sulphui I 
Cobalt 331 
PRs is wig a wie eee “= 
Silicon 3 


‘2 per cent 
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Many other ores of cobalt are known, among the more 


interesting of which we may mention the following: 


NAME. NATURE 
Erythrite Hydrated cobalt arsenat 
Linnite Co,S, Cobalto-cobaltic sulphide 
Smaltite (Co.F Ni)As, Impure cobalt diarsenide 
Cobaltite CoS,.CoAs, _ Cobalt sulpharsenide 
Glancodot (Co. Fe) AsS Tron-cobalt sulpharsenide 
Spacerocobaltite CoCO, Cobalt carbonate 
Skutterudite CoAs, Cobalt triarsenide 
Willyamite 


PORMULA 
( Og \s,( )., 8H,¢ ) 


CoS,.NiS,(Co.Ni Sb, Cobalt-nicke] sulphantim 


onide 
Hydrated cobalt 


Asbolite (Cobalt (Co.Mn)O.2MnO,.4H,O mangan 


wad) ese oxide 


There are, therefore, three Ways 1m which cobalt c 
trates are produced, affording three types of raw material for 
the manufacture of cobalt and its compounds. The first 
consists of high-grade cobalt minerals (¢.g., the Cloncurry 
ores), containing but little nickel ; secondly, the residues from 
the Mond process for the extraction of nickel, containing 


oncen 


ther articles fron 


in this supplement. 


much iron and very little nickel: and, lastly. the 

from the Canadian minerals, in reality the by-pro 
cucts from the extraction of gold and copper mntain 
almost equal amounts of cobalt and nickel, as is shown by the 
analytical data below 


cobalt, 
residues 
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7-86 


Cobalt 


Sulphur 
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Extraction of Cobalt 


\s might be expected, the method of extraction depends on 
the raw material to be worked up, and in nearly every case 
depends on the elimination of arsenic from the material and 
the separation of cobalt from nickel. In the older process for 
the treatment of the residues above, or of cobalt-nickel 
minerals, the residues or ground mineral is smelted in a low 
pressure blast furnace or cupola with the addition of various 
minerals to slag off the siliceous materials Lime is added to 
a melt which is originally high in silica, and sand to a mineral 
that contains much lime, the quantity to be added being 
determined by an assay of the ore; in addition, a little 
fluorspar is added to cause the slag (which is mainly calcium 
silicate) to run well. The arsenic and sulphur present combine 
with the iron, nickel and cobalt present, forming a heavy 
‘ speiss,’’ which sinks through the melt and forms a heavy 
layer at the bottom of the furnace, and, incidentally, in its 
passage through the furnace, helps to “‘ extract’ any cobalt 
from the melt, in much the same way as an organic solvent 
extracts a soluble substance i | 


The speiss so obtained is tapped 


ope rations 


of the arsent 


necessary to effect the ition ot 
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stages : t) the removal 


is the removal of the arsenic, to which end the spe 
is volatilised as the trioxice nd 
mndens 

this by-product, which is, of course, sold as the white art 
nature of the original oré Ci Canadian 
amount of nickel 

f arsenic ; and (b) the separation 
of the cobalt and nickel Phe removal of the arseni 


otf, and is for practical purposes considered as a mixed arsenide 
of iron, cobalt and nickel rhe next stage in the 
iss 1s finely 
ground and calcined in a mechanically-stirred rabbling furnace 
Much 1 long fume 
ducts are complete c 
! 

of commerce. The speiss, which by this time has 
magnetic properties, contains, roasting, about 10 per 
cent. of arsenic, whilst the cobalt depends on the 
residues contains about 20 per cent. of ¢ with a fair amount 
of nickel; the calcined speiss 
35-40 per cent. of cobalt 

Further treatment of the concentrates is 
chemical, and involves two distinct 
of the residual to per cent ot 

t Is eftec ted 
through the medium of ferric arsenate The gro i and 
calcined treated with hydrochloric id at live 
steam rhe copper, cobalt and nickel present are converted 
to their respective chlorides and the arsenic 
he arsenic acid appears as iron arsenate, which is soluble in 
dilute hydrochloric acid ; if insufficient 
original speiss to convert all of the arsenic acid to the ferric 


salt the requisite amount of ferric chloride (determined by 
is added to the reaction liquid 


Speiss Is 


to arsenic acid 


iron 1S present in the 


which is at this stage 


iSssa\ 
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allowed to settle and the clear liquid decanted from insoluble 
impurities. Milk of lime is added to the liquid until neutral, 
a proceeding which throws the ferric arsenate out of solution. 
Filtration at the press follows, and the solution, almost 
freed of arsenic, is treated with hydrogen sulphide to remove 
any traces of this element, and also any copper that may be 
present. 


now 


Separation of Nickel and Cobalt 
aration of nickel and cobalt is done 
addition of sodium hypochlorite 
the discovery of Charles Askin, a 
About this gentleman, a veterinary surgeon practising 
in Birmingham, had adopted metallurgy as a hobby, and it 
was during a visit to Warsaw that he became acquainted with 
the metal nickel. On his return to this country he determined 
to experiment on its alloys. He succeeded in obtaining a 
form of German silver, when his supply of nickel ran out, and 
since that element not at the time a commercial com- 
modity, he was forced to extract more of it from its ores The 
only ore that was available to him at the moment contained a 
substantial proportion of cobalt, and he was faced with the 
task of separating these two elements. Before setting about 


The seq by means of the 
a process which we 


native of Cheadle, Cheshire 


owe to 


i788 


Was 


it he consulted with one Benson, the manager of a local 
chemical factory (and, incidentally, the father of a recent 
Archbishop of Canterbury), who was interested in the pro- 


duction of cobalt for 
Askin were 
and bot} 
that bleaching 
attempt 
and on 
were 
up his share 


Benson nor 
separat 10Nn, 


ceTami¢ 
conversant 


purposes Neither 
with any process for the 
attempt the problem. It was suggested 
powder solution should be used as a first 
Benson dissolved up his portion of the mineral, 
adding an excess of the reagent found that both metals 
precipitated ; Askin, on the other hand, after 
of the mineral found to his chagrin that only 
the necessary amount of bleaching powder solution 
hand ; in despair he added this limited quantity, and found, 
to his surprise, that cobalt oxide was precipitated, com- 
paratively free from nickel. This separation is the basis of 

To the clear solution after the 


agreed to 


dissolving 
half 


was at 


modern commercial methods 
removal of the 


arsenic, iron and copper, sufficient calcium 
hypochlorite solution is added to precipitate the cobalt as the 
hydrated oxide, according to the reaction : 
2CoC], +CaOCl, — 2Ca(OH Co,O 3CaCl,+ 2H,O 


which has a 
approximating to Co(OH),. The filtered 


The oxide comes down as a black k preci] tate 
composition ¢ losely 


oxide is dried and calcined gently. after which it contains about 
70-77 per cent. of cobalt (calculated as the element Nickel 
oxide is obtained from the filtrate after the separation of cobalt 
} 


by precipitation with milk of lime It is treated to remove 
the calcium salts with which it is contaminated, and dried 
and calcined in the same way as the corresponding cobalt 





compound. Three grades are recognised : 
f Ni 
OG” Ordin: 65-70 
(, (Treen 3 
“DR fe a ee 73-70 


Alternative Methods 


when cobalt 
separation trom 
also in the preparation of 
residues In the latter case the nickel 
the volatile carbonyl, and the cobalt remains in the 
The separation of nickel in the Mond process, is not 
quite complete, and a small quantity of nickel is 
in solution as well as the cobalt. This is usually 
the cobalt oxide from this source is usually 
production of ferro-cobalt, in which the 
percentage of nickel is undesirable 
disadvantage of the Askin separation of nickel and cobalt 
in that it is incomplete ; no matter with what care the process 
is carried out, the final product always contains nickel to the 
extent of one or two per cent furthermore, the 


On rare occasions, 
treated, the 
necessa Ty, as 


nickel are 
course, un- 
from Mond 
removed as 


free irom 
nickel is, of 
cobalt 
has been 


ores 


peing 


residues 
however 
obtained 
ignored, as 
intended for the 
presence of a small 
not rhere is, however, 


one 


pre cess 18 


somewhat costly to operate 
In view of this, and also of the demand for pure cobalt 
compounds free from traces of nickel, an alternative process 


has been devised which utilises the extremely interesting co- 
ordination compounds of cobalt. An account of the chemistry 
of cobaltammines cannot be given here, but it may be men- 
tioned that if a cobalt chloride and an 


solution containing 


excess of ammonia be treated with hydrogen peroxide, o1 


even by aerial oxidation, a complex ammine of the aquopentam 
mine series is produced. This substance, aquo-pentammine 
cobalt chloride. “Co(NH,);-H,O)CI1,, received the name 
roseocobalt chloride If this substance be boiled in aqueous 
solution it becomes converted into chloropurpureocobalt 
chloride, the systematic name of which is chloropentammine 
cobalt chloride, and the formula of which is [Co(NH,),.CICI, 
The latter compound is not markedly soluble in water (on 
part in 287 at 1o° C.), and taken together with the fact that 
no corresponding nickel compound is formed, offers a means 
of separating cobalt from its sister element The extraction 
takes the same as that described above until the iron 
and arsenic-free solution is obtained This is treated eithet 
with commercial hydrogen peroxide, or by air in multiph 
jets and under considerable pressure, after having 
rendered alkaline by a large excess of strong ammonia. After 
a few hours’ treatment, the roseocobalt chloride solution is 
obtained, and is boiled, when the purpureo compound is 
precipitated. Since the product is even less soluble in dilute 
hydrochloric acid than in water, this reagent is used for washing 
the product 

The cobalt oxide is readily obtained from its purpureo com 
pound by boiling with lime. Ammonia is evolved, cobalt 
oxide is precipitated and calcium chloride goes into solution 
In this way cobalt oxide may be obtained which is analytically 
free from nickel, whilst in addition it m iv be noticed that the 
ammonia performs a cycle of operations, and may be used 
over and over again. The only cost is that of oxidation of the 
alkaline cobalt solution, and the consumption of hydrochlori 
acid. 


has 


course 


been 


Metallic Cobalt 

many properties which are similar 
colour it is grey, but with a distinct 
observed very easily by multiple reflec 


The metal cobalt has 
to those of iron In 


pink tinge that can be 


tion. It is magnetic up to 1,100° C., and its mechanical 
properties are given in the table below : 

PROPERTY CAST ANNEALED, 

= ific Gravitv 8°77 8-92 

Brinell Number e _ 121 

Melting point r,478° C. 

Fensile Strength .. 15°35 tons/=q. in. 

Compression Strength »» 54°5 tons sq. in 

Specific Heat 15-1r00° C.  ..  o-105 


Resistance (Electrical ae - 8-90 


microhms ‘cc 
The metal is improved by mechanical working, and rolling 
has been improve the tensile strength, this value 
having 44°60 tons’sq. in. for swaged wire As in 
iron, the presence of carbon improves the mechanical qualities 
0-3 per cent. of this element being able to double the 
tensile strength. Plating with cobalt is an operation that 
can be performed quite easily. The two solutions which 
have found most favour are (a) a saturated solution of cobalt 
ammonium sulphate (containing of CoSO,4.(NH,).SO,. 
6H,O per litre) and (5) a solution of cobalt sulphate (312-5.g.) 
and sodium chloride (19-6 g.) in a litre of saturated boric acid 
solution. The meen deposition of cobalt is much more 
rapid than with nickel, in spite of which the resultant coating 
is more adherent The fact that cobalt is much _ harder 
than nickel makes the coating able to stand longer wear, and 
also brings up the polish with less buffing than with nickel 
The colour of the metal, which is much less brilliant than that 
of nickel, militates against its use for ornamental finishing 


Cobalt Alloys 
Cobalt per se has practically no uses, and it is only in the 
form of its alloys that it has an interest for the metallurgist 
The metal itself may be obtained by smelting the oxide with 


shewn to 
reached 


also, 


200 g. 


charcoal in a small blast furnace, but it is usual to smelt in 
this wav only the oxide containing ferric and nickel oxides 
as impurities. In this way a ferro-cobalt containing 80-90 


of cobalt may be obtained, and it is this that is used 
formation of the various cobalt steels. The cobalt 
perhaps, the most important alloys of cobalt 
the Co-Fe equilibrium diagram is shewn below in Fig. | 

The valuable properties of cobalt steels lie, not so much in 
their toughness and tensile strength (which are, nevertheless 
quite but in their electrical properties, which 


per cent 
in the 


steels are , and 


considerable) 


make them eminently suitable for the manufacture of magneto 
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magnets. The most desirable characteristic of a permanent 
magnet to be used in this way is a high coercive force (H), 


so that it cannot easily be demagnetised. It was two Japanese 
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Fic. t. Copart-TRON EQuILIBRIUM DIAGRAM. 
metallurgists, Honda and Tagaki, who first pointed out that 
the presence of cobalt in steel up to 35 per cent. increased 
the value of “‘ BH”’ (B the flux density ; H coercive or de- 
magnetising force). The nature of this increase is shewn in 
the Fig. 2 below. 
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Fic. 2. INCREASE OF ‘‘ BH” VALUE WITH PERCENTAGI 


OF COBALT IN STEEL. 

1. High alloys steel. 

Il. Triple heat-treated medium alloy steel. 

II1. Medium alloy steel. 

IV. Low alloy steel. 

V. Straight carbon steel. 
The various types of steel (excepting, of course, the straight 
carbon steel, which is only included for comparison) all have 
approximately the same ‘ BH ”’ value in the absence of cobalt, 
namely, 300-400, and it is readily obvious from the above 
diagram that the alloying with cobalt greatly increases the 
‘“ BH ” value, until with the steel II there is attained a value 
of approximately 1 1o* with 35 per cent. of cobalt. The 
various types of steel used respond somewhat differently to 
the alloying process, and it is of interest to summarise their 
chief characteristics. IV is a low alloy steel, and is represented 
in the table below by A and B, both quoted from figures 
by Hadfield ; III is a medium alloy steel, of medium carbon 
content, quoted from Gant, while Il is a steel which has been 
treated specially to improve its permanence; its analysis is 
very similar to that of III. The heat treatment is applied 
In ti.ee stages 


PROPERTIES OF STEELS SHOWN IN Fic, 2. 


A B IIL 
Rema‘it nce a e. <s 9,900 10,150 —1-o 
Coere \: force ee xi oa 97 130 — 
BH 375,000 550,000 550,000 


ANALYSIS— 


Carbon... ve os o. 0°52 0°52 

Silicon = = as en 0*29 0°25 

Phosphorus “s oc wa 0-046 0-024 -— 
Sulphur... 0° ae ee 0-058 0043 

Manganese re i ie 0-42 0°57 orl 
Chromium - o« te 2-2 1°85 5°5 
Nickel ss me * — o'5i o-10 

Tungsten .. se “ ia 8-0 7°82 4:0 
Cobalt os ke ss Pe 8:89 17°77 360 





The bar is heated to 115° C. for five minutes, and allowed to 
cool in still air. During this process the bar becomes almost 
non-magnetic, since the structure is mostly austenitic. In 
the second stage the bar is reheated to 700° C. At this point 
pronounced recalescence sets in, and the temperature rises 
spontaneously to 800°C. The bar is cooled slowly. The third 
stage consists merely of heating up to the hardening point 
So far, this steel has not been improved upon for the construc- 
tion of permanent magnets. 


(To be concluded) 





The International Nickel Company 
Its Products and Activities 


Ix view of the interest which has been aroused by the dis 
cussions between the leaders of the -Mond Nickel Co. and the 
International Nickel Co., it is of interest to note some of the 
activities of the latter firm. Among its products (sold under 
the name ‘‘Inco’’) are the following : ‘lectrolytic nickel 
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THE 
rH! 


(containing 99-95 per cent. of nickel—including 0-3-0-4 per 
cent. of cobalt—o-4 per cent. of iron, traces of carbon, silicon, 
and sulphur, and 0-3 per cent. of copper) ; nickel shot (con- 
taining 99-65 per cent. of nickel, with cobait as above, and 
small amounts of iron, carbon, silicon, sulphur and copper) ; 
‘F”’ nickel (containing 91-75 per cent. of nickel, with cobalt 
as above, 1:8 per cent. of iron, and 5-75 per cent. of silicon) 

this is used for addition to iron; and nickel ingots 
(containing 99:2 per cent. of nickel, with cobalt as above). 
In addition, ‘‘ Inco’’ products include nickel oxides (green 


cast 


and black), and reduced nickel. The International Nickel 
Co.’s method of working up Bessemer matte is shown in 
the accompanying flow sheet, which illustrates the mode of 


operation at the works of the International Nickel Co. of 
Canada, Ltd., at Port Colborne, Ontario 
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Metallurgical Topics: Monthly Notes and 


From Our Own 


Institute of Metals Meeting 
A SPECIALLY interesting 
the Institute 
Thursday, November 8 
Dalby, F.R.S., will an address at 
Mines, S$ h Kensington, $.W.7, on ‘** The Plastic Contour 
The work of Dalby on the mechanical properties 
known that the lecture is bound to 
] audience. It is understood that the lecturer 
al with the development of the instruments which he 
has devised for the examination of the mechanical properties 
of materials He will results of his tests, 
uss some of the problems which arise when a metal 
1ds or contracts under stress. The lecture should appeal 
with the manufacture or use of metals. The 
open one, for which tickets can be obtained on 
» the Hon. Secretary, Mr. W. T. Griffiths, M.Sc 
The Mond Nickel Co., Ltd., Victoria Station House 
S.W.2 


London Local 
arranged for 
W. E 


Sc hc 01 


of the 
has been 
when Professor 


the Royal 


meeting 
of Metals 
at 8 p.m 


+4.0n rf 
section ol 





give ot 





Professor 
rials is so well 
attract a larg¢ 

+1] 3 
| cic 





also describe the 


disc 


concerned 
neeting 1S n 


tion te 


Polishing Problems 


[yu pape! 


Materials read by 
ctroplaters and 
iscussion which might have 
chairman, Mr. Macnaughtan, had 
guillotine. Opinion was divided as 
in polishing 
a burnishing 
was of opinion that 
y operations is not only 
but that it plays a very 

On the other hand 
speakers were rather to the 
polish finishes, attained by 


Mr. Wright 


De positors 


1 
meeting of the El 

} 

1 


a ‘ 







abrasives 
exercising 


» author 





surtace 





] t ttle heat being produced at all. Cartaud did 

some good work vears ago on research in polishing, which 

ey translated in the third edition of Osmond and Stead’s 

ve nown book, but the literature of the subject is still 
S ewhat scanty There is some evidence to show that while 





b induces a flowed material of the kind to which 
Be plied the term amorphous, this is by no means th« 
same as the smooth, unflowed and waked surface which can be 
ind is, more usually developed in ordinary cases of polishing 


Ope rations are reduced to a minimum and 


when burnishing 


the surface is really the surface of the metal itself, in a normal 
as distinct from an amorphous condition 


Corrosion of Light Alloys 


Mr. SuTTon’s paper on “ Light Alloys in Aeroplane Con 
struction from the Standpoint of Corrosion,”’ read before the 
R i] Aeronautical Society, rather failed in its effect, if that 
etiect was to discuss more particularly the mechanism of 

rcervstalline corrosion That issue was practically lost 





Mr. Sutton 
shocking examples 
I ‘ gruesome ’’——-and indeed 
he whole paper might have been construed into an attack on 
Now that metal is all that a light alloy can b 
lurable and effective in its applications, on the 
ndition tl treated. No metal can be 
ected to stand up pri yperly otherwise, and this Dr. Aitchi 
son promptly when he, in turn, stood up for it He 
not attempt, as he might quite legitimately in the circum- 
stances have done, any special pleading on its behalf. It is 
possible that Mr. Sutton may have more direct evidence than 
he adduced in his paper the bad behaviour of light 
lloy he attacked them pretty generally all round. So far 
as the paper itself was concerned, the evidence was not forth 
coming. Magnesium, too, fared badly at his hands, but it 
too, found its defenders. The paper was rather sweeping, and 
metallurgists will want to know a good deal more as to the 
conditions to which Mr. Sutton’s specimens had been exposed 
before they can accept his results as at all typical of the 
general behaviour of light metals and alloys when exposed to 
I 1 cort influences 


COT 


yht of in the subsequent animated discussion 
had i by a number 


ad illustrated his paper of 
akers called them 





one of the spe 


} 
+ 





1at it is properly 





showed 


did 


i as to 


orm rOSIV€ 


Comments 
Correspondents 
Intercrystalline Corrosion 

Hr general view expressed in the discussion was that intet 


crystalline corrosion is hardly likely to take place to any 
considerable extent without plainly indicating its occurrence 


by surface manifestations. Although Mr. Sutton did not 
actually say so, it might be inferred that some at least, and 
probably the worst, of his specimens, were the result of 


accelerated tests. These are always suspect, so far as they 
afford any real clue to what may be expected to happen to 
a metal in normal use, and just as they tend to intensify 
surface corrosion, so they tend to intensify, perhaps in an even 
greater degree, intercrystalline corrosion. As this affects 
profoundly the fatigue limit of the metal it is, however pro- 
duced, a legitimate subject of research. At the same time, 
greater discrimination is needed in applying the results of such 
tests, and Mr. Sutton’s remarks have far too wide an applica- 
tion—-wider, it may be believed, than he actually intended 
It is well to know the worst about our metals, but merely to 
know that, under bad treatment and abnormal exposure to 
corrosive influences, they occasionally fail, or even disintegrate 
will lead us nowhere. We want to know how they compare 
fairly, with other metals, in similar conditions of actual 
service, not under accelerated and altogether abnormal tests 
of the kind too often employ ed. 


Pig-Bed Moulding Machine 


Iron founders do not, in this country at least, care for 
pig iron cast by machine into chill moulds It is true that it 
is free from sand, which adheres so pertinaciously to the 
ordinary sand cast pig, but the chilling alters the balance 


combined 
confuses the 


is often 


between and graphitic carbon, and disguises or 
grade, and although grading by analysis alone 
ated, the typical foundryman does not like it 
However, it has always been recognised that there are many 
disadvantages attending the production of sand-cast pig from 
the open pig beds in vogue at most blast furnaces. The 
making of the bed involves much costly labour that could 
well be dispensed with, and the result is not as satisfactory as 
it might be. There is a 


advo¢ 





great element of empiricism about 
the whole operation In the result that enterprising German 
firm Demag,” devised a machine which is a notable 
contribution to blast furnace practice 


has 
It enables the pig iron 
to be cast in open sand beds, in the manner dear to the founder, 
and yet secures uniform pigs with a minimum of sand, and in 
a form convenient for breaking and loading up. This is 
accomplished not by machine casting, but by a machine for 
laying the bed and thus doing away with the expensive hand 
labour hitherto emploved for this stage of the 
cvcle of operations 


blast furnace 


Mode of Operation 
I 
I eds 





ix machine runs on an elevated track over the pig bed, or 
in front (tapping side) of the blast furnaces 
two functions 





It performs 
First, it rakes the bed, by a system of ploughs 
which thoroughly turn over and mix the sand of the bed into 
which a cast has just been tapped, and from which the pigs 
have been removed. Then, on reversal, it smooths and dresses 
the sand along the ploughed up strip, and subsequently 
traverses it again, and presses into it a set of patterns, which 
are lowered firmly, steadily, and to the proper depth, thus 
automatically making both the sow and the comb moulds of 
uniform and exact size. It repeats the operations on each 
strip, and thus produces a firm and level pig bed with ease and 
rapidity, the intervening walls being all of uniform thickness 
and pressed to a uniform degree of compactness. A special 
device has been adopted to raise the patterns without damag 
ing the moulds, and allowing loose sand to fall back into them. 
Che machine itself runs back, and is housed at either end, to 
await the next time it is required. It has a further advantage ; 
that the patterns can be made so as to make a depression 
the middle of each pig, to facilitate breaking, and a 
similar depression at the neck, where the pig is joined to the 
sow. Only half an hour is required for the whole operation 
of dressing and moulding the bed for a cast of 50 to 60 tons 
and only two men are required for its operation 


across 


Less s¢ rap 
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is made and cleaner pigs, although it is obvious that such a 
mechine can only realise its fullest economic possibilities on 
plants where there are a number of furnaces in blast 


The Nickel Merger 
Last weeka statement, which was at first regarded as official 
was issued with regard to the terms of some kind of merger 
or arrangement between the Mond Nickel Co. and the Inter 
national Co. No confirmation, however, was forthcoming 
from the Mond Nickel Co. The latest news on the subject 
is a cablegram sent by Lord Melchett, chairman of the Mond 
Nickel Co., who his just returned from the United States 
Lord Melchett’s statement is as follows 
I have been asked to furnish some comment on a statemen 
issued by Mr. Hayden, chairman of the board of the Inter- 
national Nickel Co. As Mr. Hayden states, there have been 
a number of conferences between us and leading Canadian 
stockholders regarding the question as to whether it is not 
possible to create a closer co-operation, through the medium 
of a Canadian company, between the \arious interests which 
are operating the nickel industry in Canada and Great Britain 
I have recently been inspecting the properties of the Mond 
Nickel Co., at Coniston, Canada. In addition to the extremely 
satisfactory position of the operating mines, I have been 
considering the development of the Mond Frood Mine. This 
mine, on which development has been proceeding for some 
years, is showing very satisfactory results. In view of the 
growth of the nickel consumption in the world, in which the 
Mond Co. has a very considerable share, future developments 
have to be provided for, and my company has accordingly 
made an issue of shares recently providing itself with about 
2,000,000 new money for the purpose of development in 
Canada and Great Britain It is well known that the Inter- 
national Nickel Co. are developing their section of the Frood 
property and are also preparing for a large capital expenditure 
Sections of the Mond and International Nickel Co.’s Frood 
mines are, in fact, adjoining parts of the same mine and are, 
in both cases, the chief sources of supply of ore for the future 


The Broad View 


‘To anyone who is used, like myself, to looking at industry 
in a large economic sense, the basic idea that all products 
should be produced as economically as possible in the world 
isa commonplace. In this particular instance the application 
of this principle is obvious. Quite unnecessary duplication of 
capital expenditure, management, etc., would be incurred if 
the present programmes of the two companies were carried 
out separately. This can benefit nobody, for it is both to the 
interest of consumers of nickel, as well as to the stockholders 
of nickel concerns, that the industry should be conducted 
with the least possible capital and operating expenditure. | 
therefore entered, on my return to New York from Canada, 
into conversations with Mr. Hayden, chairman of the Inter- 
national Nickel Co., having previously had conversations in 
Canada with large Canadian stockholders in the International 
Nickel Co., in order to see whether some means could be found 
to avoid some of the expenditure I have referred to, and to 
arrive at some form of joint co-operation. I am glad to say 
that Mr. Hayden is a very progressive man, equally imbued 
with the same economic thought. Our conversations have 
thrown considerable light on this problem. I have little 
doubt that some practical solution will be found which will 
be highly beneficial to the industry as a whole and to the 
shareholders who are interested in it.”’ 

With regard to the above statement, Mr. D. Owen Evans, 
a director of the Mond Nickel Co., sivs that it is all the 
company can communicate at present. Whatever arrange- 
ments may have been arrived at prior to Lord Melchett's 
departure from New York, the full details could not be 
communicated by cable. 

News from America also indicates that the International 
Nickel Co. of Canada, Ltd., is to be recapital.sad, so as to 
enable it to acquire the assets of the International Nickel Co. 
of New Jersey. This move would seem to be in line with som: 
of the earlier reports about the merger. 


Steel Research in the United States 
Various metallurgical problems vitally affecting the funda 
mental principles of the making of steel were considered 








the annual meeting of the Metallurgical Advisory Board 
of the United States Bureau of Mines, Department of Com 
merce, and the Carnegie Institute of Technology, which was 
held at the Pittsburgh Experiment Station of the Bureau of 
Mines on October 19. At these annual meetings, the investi- 
gations in the physical chemistry of steel, conducted by the 
two organisations named, in co-operation with numerous 
large steel companies, are reviewed, and plans for further 
investigation are discussed. Suggestions as to the solution 
of problems studied, or as to other investigations which might 
be taken up, are invited. 

During the past few vears there has been a growing realisa- 
tion among steel plant managers, operators, and metallurgists 
in the United States that many of the problems arising in the 
manufacture and use of steel require a more thorough know- 
ledge of the fundamental principles involved in steel-making 
than is available at the present time. With this thought in 
mind, the United States Bureau of oe in conjunction 
with the Carnegie Institute of Technology and a Metallurgical 
Advisory Board composed of members of various steel-pro- 
ducing and consuming companies of the Pittsburgh district, 
began in 1926 a study of various problems connected with 
the manufacture of steel. The organisation ccnsists of six 
members of the staff of the metallurgical section of the Bureau 
of Mines, two research metallurgists and one analyst, supplied 
by the Metallurgical Advisory Board, part time members 
of the Carnegie Institute of Technology staff, and five Research 
Fellows, taking graduate work at the Institute, three of whom 
are supplied by the Metallurgical Advisory Board and two by 
the Institute. ; 


Problems under Consideration 

AMONG the problems given consideration at the meeting 
were the preparation of crucibles which will withstand the 
severe attack of the various types of slags at high temperatures 
It is generally essential that the composition of the slag be 
held within narrow limits, and that a minimum amount of 
contamination by the crucible take place. For basic slags, 
crucibles made of fused magnesia, bonded with hydrochloric 
acid, have been most successfully used in the U nited States 
For acid slags, silica crucibles are used, but it has been found 
almost impossible to prevent erosion of the crucible with acid 
slags high in iron oxide. Graphite crucibles are used whenever 
a reducing type of slag is being made = when the carbon 
content of the metal is not required to be low; graphite is 
also used in making up some of the synthetic slags. 

A large part of the investigative program is centred on the 
properties of slag, this problem being considered the most 
important single item in iron and steel making. Some of the 
phases of this problem are the quantity of impurities a slag 
will absorb from a steel in a given length of time ; the rapidity 
with which iron oxide, which is the agent for the removal of 
carbon, manganese, phosphorus, silicon and other impurities 
from the metal, will dissolve in the metal from a given type 
of slag; and the changes that will occur in other physical 
properties of the metal with changes in slag composition. 


Inclusions in Steel 

THE selection of suitable methods for determining oxides 
in steel is also being given attention. The problem of inclu- 
sions in steel is being studied, this being an important matter 
due to the increased stringency of specifications on various 
grades of steel and the special qualities demanded in many 
common grades of steel. The work on inclusions is also being 
extended to pig iron, and interesting results have been obtained 
in the relation between uniformity of blast furnace operations 
and the amount of unreduced oxides in the iron 

At the outset of this investigative program in the funda- 
mental principles of steel making, steel companies in_ the 
Pittsburgh district were the main financial contributors 
At the end of two years, 29 steel companies are co-operating, 
and these cover the Chicago, Birmingham, Atlantic Seaboard, 
and Ohio districts, as well as plants in and near Pittsburgh. 
The personnel, laboratory space and equipment, and ex- 
penditure of money per year have increased approximately 
35 per cent., and open-hearth investigations have been con- 
ducted in six < pl ints. The co-operation of the operating de- 
partments in these plants has been of great + alue in obtaining 
important results. 
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Trade, Commerce, Finance: The Month in Review 
From Our Market Correspondent 


THERE has been little or no change in the iron and steel trade 
during the past month; there is certainly no improvement, 
although one can hardly say that there has been a falling back. 
The more cheerful tone which manifested itselt some weeks 
ago is still noticeable, but it has not yet resulted in better 
business. There is at the moment a lull, which in some 
quarters is considered to be the precursor of a revival in the 
demand. Such an improvement, if it is to come, ought soon 
to be starting, because we are now in the eleventh month of 
the year, and in a surprisingly short time the Christmas holiday 
season will be upon us, with its inevitable hold-up of business. 

It is not very encouraging to think that after all there may 
be no expansion in trade and that we must continue in the 
present half-hearted conditions indefinitely, but one needs to 
be very optimistic to escape that conviction. Indeed, the 
opinion appears to be gaining ground that it is no use waiting 
for a revival in trade which as yet shows no signs of realisation, 
and that success must be won from the trade that is presently 
available, as financial conditions are becoming too serious to 
admit of a mere waiting policy 


Mass Production 


It is no doubt for this reason that one of the largest steel 
producing concerns has recently determined to adopt a policy 
of mass production, to concentrate on the largest possible out- 
put, even though, in order to secure a sufficient weight of 
orders to make this programme feasible, it is necessary to couple 
with it a price-cutting campaign. What other way is there ? 
The available business is already shared out amongst the 
various steel makers, and no one works can greatly increase 
its share except at the expense of the others and only by cutting 
the prices. That is the wrong method to adopt. The price 
war is taken up by the other makers, who are not willing to lose 
their business, and the only persons who get any benefit out of 
it are the consumers 

Fortunately, such a policy cannot be applied to steel plates 
and sections, which are subject to the control of the associa- 
tions, but there is a large volume of trade outside this control, 
large enough to tempt the makers who are not members of 
the association as well as those who are, and this class of trade 
is being subjected to the ravages of a price-war. The effects 
are to be seen in the prices of such commodities as acid billets 
and boiler plates. In acid steel billets the downward course 
of prices has been more rapid than in any other class of steel. 
The manner in which this trade has been spoiled by the makers 
themselves is absurd, as well as serious in its consequences. 


Price Cutting Evils 


When the consumer, who has been paying round about /9 
per ton, satisfied with that as the market price and able to 
maintain his trade on it, suddenly finds that he can buy at 
less than 48, he must think that either he has been taken 
advantage of in the first instance, or that the makers do not 
know their business. The latter would be the correct assump- 
tion. There may be some works which can produce more 
cheaply than the others, but the market as a whole will not 
jong maintain an exorbitant price, and the length of time dur- 
ing which the higher price prevailed was sufficient proof of its 
reasonableness. 

Now, in an attitude of despair, some of the makers have 
thrown prudence to the winds and ruthlessly slaughtered the 
price in the false hope of capturing this market. All they have 
done is to shake the confidence of the buyers, to reduce still 
further the already short enough list of products on which the 
steel makers relied to make a profit, and to spoil this trade for 
themselves and every other maker. It is always easy to 
reduce prices—any fool can secure orders in that way—but it is 
extremely difficult to put them up again. 

Boiler plates are being dealt with in much the same way. 
There are certain makers who, apparently, will not be content 
until they have forced the price down within a short margin of 
ordinary steel plates; and when they have deprived this 
product of its legitimate yield, they will no doubt rest satisfied 
in the knowledge that while they have not increased their own 
business, they have at least spoiled the trade for the other 
makers who had built it up on sound lines. Other 
instances could be given, but what is the use ! 


similar 


In the face of such actions, the talk about co-operation 
amongst the makers seems futile. Their methods of business 
are too selfish, their conceptions too individualistic to make 
such a policy successful. ‘‘ Each for himself and the devil 
take the hindmost ”’ is the motto of the British steel makers 
to-day. Some go even further than that : they lose no oppor 


tunity which may present itself of hastening the downfall of 
their competitors. 


Rationalisation 

Once again the cry is abroad that the only salvation for the 
industry is rationalisation. There have already been some 
prominent examples of rationalisation in the steel trade, and 
they have not p:oved too sucvessful. The reason seems to be that 
each individual unit in the combination has been carried on as 
before, with its own management and executive staff, while an 
additional administrative staff comes into being to deal with the 
affairs of the combine. To be effective, rationalisation must 
mean an amalgamation of firms manufacturing on similar 
lines, whereby the least efficient of them are closed down 
altogether, and the work is concentrated in the plants best 
equipped for turning it out at a profit. The obstacle to this 
is the selfish spirit to which allusion has been made, and so 
long as each works can struggle along, there is not likely to be 
any great development in the way of rationalisation. 


The De-rating Scheme 


On December 1 there comes into operation the first instal- 
ment of the relief provided by the Government’s de-rating 
scheme. The railway companies, by the help of their grant 
under this scheme, are to reduce the carriage rates on coal, 
coke, ore and limestone for the steel works. The relief will be 
very welcome, although it is likely to be small. The original 
intention was that all this relief should come to the steel 
works, but already the collieries claim that they are a dis- 
tressed industry, and therefore they intend to retain the 
benefit which the reduced rates will confer ; in other words, 
the pit price will be advanced in proportion to the decrease in 
railway rates. The output control scheme has strengthened 
their hands considerably, and it is doubtful whether the pig iron 
and steel makers will be able to resist them. 

The new valuations of the works for assessment purposes are 
proceeding, and generally speaking there seems to be a reduc- 
tion. The new assessment will be the basis on which the 
relief under the de-rating scheme will be granted, but it will 
not come into full effect until the end of next year. 


State of the Markets 


The pig iron market remains firm, and recent prices have been 
maintained, with very slight reductions in individual cases to 
meet special competition. This firmness has had the desired 
effect of bringing out rather more buying, although this is not 
of large amount. Whatever improvement there is seems to be 
confined to the Midlands. The Cleveland makers are finding 
it difficult to improve their trade in the face of this competition 
from the Midlands, which not only cuts them out of that market, 
but actually encroaches on their own district. As a result, 
the Cleveland trade is dull and outputs are restricted. The 
hematite trade appears to be a little better and prices are 
inclined to harden, but the stocks to be cleared are at present a 
deterrent to any real advance. 

The finished steel trade is rather quiet. The official prices 
remain unchanged, and business in the controlled materials 
continues on about the same scale as for the past few weeks. 
In certain districts the shortage of specifications is acute, 
particularly in South Wales, where the geographical position 
is a disadvantage. The Scotch makers, too, must be short of 
work, judging by the efforts they are making to secure trade 
in the Midlands. In the uncontrolled materials the com- 
petition is still fierce. There is less buying of sem-finished 
and finished steel from the Continent, as the margin in prices 
has been considerably reduced, and the difference is offset 
by the uncertainty of delivery and quality. 

The output of pig iron in September was 503,900 tons, com- 
pared with 519,000 tons in August, there being an increase of 
one in the number of furnaces in blast. The output of steel 


was 718,600 tons compared with 648,300 tons in August, 
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Some Inventions of the Month 


By Our Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 


Alloys 

MATERIALS containing tin, lead, copper, and antimony are 
worked up by liquating a deep layer in a shaft furnace heated 
from above so that there is obtained at the bottom, first an 
alloy consisting mainly of tin and lead. The temperature is 
then raised to obtain an intermediate alloy which is added to 
a subsequent charge, and the residue is finally drawn off at a 
higher temperature. See Patent Application 294,487, bearing 
the International Convention date, July 21, 1927, by Hutten- 
werk Niedersch6nweide Akt.-Ges. of Berlin. 


Ix Specification 297,165 (Johnson), dated June 30, 1927, a 
communication from 1.G.  Farbenindustrie Akt.-Ges. of 
Frankfort-on-Main, Germany, alloys are described which 


are highly resistant to the action of chemical reagents, espe- 
cially hydrochloric acid. They contain at least 78 per cent. of 
silver and up to about 22 per cent. of a mixture of aluminium, 
or aluminium and manganese, with one or more of the elements 
arsenic, bismuth, antimony, magnesium, thallium, tin, zinc, 
or silicon. 

In Specification 297,605 for a Patent of Addition thereto, 
and of even date therewith, are described similarly resistant 
alloys containing at least 78 per cent. of silver and up to 
about 22 per cent. of thallium or of a mixture of thallium with 
one or more of the elements arsenic, antimony, bismuth, 
magnesium, tin, zinc, or silicon 


Copper 

CoppER is extracted from oxide or oxidised ores by leach- 
ing with hydrochloric acid, reducing the resulting solution 
with sulphur dioxide either during or after the leaching opera- 
tion, and precipitating the copper as cuprous sulphide from 
the reduced liquor by sulphuretted hydrogen; the acid 
liquor, after separation of the cuprous sulphide, is used for 
a fresh extraction in presence of sulphur dioxide. When the 
material to be leached is obtained by the roasting of a sul- 
phide ore, part of the sulphur dioxide produced in the roasting 
may be used in making up the leaching liquor, and a further 
part may be converted into sulphuretted hydrogen for use in 
the precipitation. See Specification 296,899, dated Septem- 
ber 26, 1927, by F. Dietzsch, of Kingston-on-Thames 


Furnaces 
A DISCHARGING arrangement for a cupola furnace is described 
in Patent Application 294,234, bearing the International 


Convention date, July 21, 1927, by Freier Grunder Eisen- 
und-Metallwerke Ges., of Arnsberg, Germany. The slag and 
metal pass through a single aperture, at the lowest point of 
the hearth, into an open separator from which they are con- 
tinuously discharged at different levels. The slag is thus 
withdrawn from the hottest -part of the bath. 

METAL (e.g. iron) sponge is produced in the reducing plant 
shown from briquettes comprising a mixture of crushed ore, 












MCN 
293,868 \\“ 


carbon, and a binder. The briquetting machine delivers the 
charge into a preheating chamber 3 and thence through an 





adjustable opening 5 into the reducing chamber 4. The latter 
is heated by the combustion of charcoal and carbon monoxide 
in the space between the chamber 4 and an outer jacket 8. 
The carbon monoxide is produced in the chamber 4 by the 
reduction and passes into the combustion chamber through 
openings 17. The air for combustion is supplied by tangential 
pipes 16. The sponge falls on to a rotary table 6 carrying 
the chambers 3 and 4, and is removed by scrapers 14. See 
Patent Application 293,868, bearing the International Con- 
vention date, July 14, 1927, by H. G. Flodin of Stockholm, 
Sweden. 

Tron 

A PROCESS for making iron or steel capable of transforma- 
tion by working and suitable heat treatment into a working 
material which is non-sensitive to cold and not subject to 
brittleness, etc., is described in Patent Application 295,022, 
bearing the International Convention date August 6, 1927 
by Vereinigte Stahlwerke Akt.-Ges. of Dusseldorf, Germany. 
By choosing a charge of rust-free iron and by highly accelerated 
melting, the bath is kept as poor in oxygen as possible during 
the smelting, and the purification is effected in several stages 
by different purifying media, e.g., by the use of manganese, 
silicon, and titanium in The smelting and the 
purification may be carried out in the same basic hearth fur 
nace or in separate furnaces 

Ix Patent Application 295,315, bearing the International 
Convention date August 9, 1927. for a Patent of Addition 
based on Specification 285,814 (which relates to the working 
and annealing of steel to make it proof against deformation by 
cold and ageing), H. J. Van Royen of Hoerde, Westphalia, 
Germany, describes the production of iron or steel for use 
in the process of the parent specification by blowing through 
the molten metal, under a new slag if desired, a reducing non- 
carburising gas of which the volume does not increase on Oxi- 
dation. <A suitable mixture of 
carbon dioxide, and nitrogen. 

Tin 

A PROCESS for recovering tin from cassiterite ores or con- 
centrates is described in Specification 297,784, dated June 
24, 1927, by E. A. Ashcroft of Ashburton, Devon. The re- 
duction is effected by divided or powdered iron, aluminium, 
or magnesium, or by divided or powdered iron 
tin, or nickel—iron—tin alloys. When iron is used, the re- 
duction is effected below.goo° C. Instead of iron, a mixture 
of iron oxides with carbonaceous material such as charcoal 
or anthracite may be used, in which case, the temperature 
of the charge is kept below that at which sintering or slag 
formation occurs. 

Tin scrap is detinned by immersion in dilute hydrochloric 
acid (of the strength obtained by adding to the commercial 
acid about 3 to 4 times its volume of water) and raising 
the temperature slowly to 80—go° C. The tin is thus dis- 
solved, leaving most of the iron undissolved. A convenient 
source of the acid is the waste liquor from the pickling of iron 
sheets previous to galvanising. The tin is then precipitated 
from the stannous chloride solution by means of zinc or 1s 
deposited electrolytically. See Specification 297,528, dated 
July 11, 1927, by T. Twynam, of Redcar, Yorks. 


succession. 


carbon monoxide, 
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tin, nickel 


Treatment of Sulphide Ores 

FRIED. Krupp GRUSONWERK AK?.-GEs., of Magdeburg 
Buckau, Germany, in Specification 297,597, dated November 
24, 1927, describe an improvement, constituting a Patent of 
Addition, on the process of Specification 234,826 (see TH! 
CHEMICAL AGE, Vol. XIII, p. 133), for the treatment of sul 
phide ores or concentrates, applicable more particularly to 
the manufacture of electrolytic zinc. The sulphidic material 
is first subjected, preferably in a rotary tubular furnace, to 
roasting in a purely oxidising atmosphere to remove a portion 
only of the sulphur. The product, together with reducing 
agents and sulphur-binding agents, e.g., limestone, adapted 
to fix the remaining sulphur, is then subjected to a combined 
reducing, roasting, and distilling treatment to liberate a dis 
tillation product. The waste gases containing sulphur dioxide 


from the preliminary roasting and the distillation product con 
taining metal oxide are then caused to react in the gaseous 
atmosphere of the preliminary roasting zone or of the volatili 
sation zone to form metallic sulphates 
is extracted by lixiviation 


Zine sulphate so formed 
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Current Articles Worth Noting 


give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects. 
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Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


{NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be vegisteved 
within 21 days after tts creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

BEARDMORE (WILLIAM) AND CO., LTD., London 
S.W., steel manutacturers.— Registered September 24, bond 
and disposition, etc., for 4625,000 (including £500,000 out- 
standing under deed dated July 9, 1924), to Lloyds Bank, Ltd.; 
charged on works at Parkhead, Dalmuir, Anniesland, Paisley, 
Old Monkland and Old Wilpatrick ; also registered September 
24, ex facie absolute disposition, etc., further securing £600,000 
already secured by existing bonds, etc., in favour ot Lloyds 
Bank, Ltd., Royal Bank of Scotland, Ltd., and National 
Ba Scotland, Ltd charged on properties comprised in 
schedule to the particulars. *£1,520,457. January 5, 1928 

BOHEMIA TIN SYNDICATE, LTD., London, E.C. 
Registered October 10, series of debentures for £20,000 (and 
bonus of 50 per cent.), present issue £4,300; general charge. 

FEDERATION TIN MINES. LTD., London E.C 
September 28, trust deed dated September 17 
£22 500 deb nture stock . charged on var:ious 
mineral leases, etc., also general charge. 

SHEE] BRIDGE COAL AND IRON CO., LTD. 
tered October 10 is 
£750,000 general I ge 


taln property * £580,050. 
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Aluminium Data 

Ix pursuance of its policy of disseminating information with 
regard to aluminium, the British Aluminium Co., Ltd., con 
tinues to circulate its handy little booklets. The latest, entitled 
1 /009900) Data, contains the latest data in connection with 
the physical properties of aluminium, and information on 
Various aluminium products, such as: Pipe fittings, bends 
sizes, weights and threads polishing 
and rivets; rod; sections sizes and 
if sheets soldering ; spinning ; steel cored and 
aluminium conductors, B.E.S.A._ sizes; sizes, 

1d safe internal pressures of tubes; welding ; sizes 

S.W.G and much else of use and interest. This 

booklet is very useful, and may be obtained free on application 
to the company, at its headquarters, Adelaide House, King 
William Street, London, E.C.4. 
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Research as an Insurance 

N the conception of a new idea and its application to 
istry there is often a serious lapse of time, and it is one of 
» tasks of the research worker to prevent this, said Major- 
ral Sir Philip Nash, chairman of the Metropolitan- 
Electrical Co., in his presidential address to members 
the British Cast Iron Research Association, at their annual 
veneral meeting and luncheon at the Hotel Cecil on Wednesday 
Sir Philip said he regarded research as an insurance against 
being taken by surprise. ‘‘ It enables you,’’ he added, “ to 
t to know of things before the other man springs them on 
and it can prevent the lag between idea or ne\ 
say, a university laboratory and its commercial 
\ third advantage of was that it 
to elevate the scientifi qualification of the staff of a 
factory or workshop. Mr. H. T. Tizard, secretary of the De 
partment of Scientific and Industrial Research, said that this 
was the only country in which the taxpayer, as such, found 
money Whenever a reasonable 
proposal was put before the representatives of the taxpayel! 

for expenditure on research it met with real enthusiasm. 
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The Extraction and Utilisation of Cobalt—(2) 
By G. Malcolm Dyson, Ph.D., A.1.C. 


In the following, Dr. G. M. Dyson concludes an article, the first part of which appeared in last month's issue of 
this supplement. 


THE hardness of certain-of the cobalt steels has brought 
them into considerable prominence in connection with the 
manufacture of valves for internal combustion engines, and 
cobalt-chrome steel valves are now standard on many types 
of aero-engine. Their advantages lie in the fact that they 
are not scored by grit, and that they do not scale at 1000° C. 
For this purpose a moderately high carbon steel (1-I—1°5 per 
cent.) is used, containing 11-14 per cent. of chromium, 3-5 per 
cent. of cobalt, and 0-5-1 per cent. of molybdenum. Steels 
similar to this have been shown to give exceptionally good 
and permanent cutting edges after heat treatment, and it 
seems that at the present moment cobalt steel shows con- 
siderable potentialities, the fringe of which has only yet been 
touched. 

The non-ferrous alloys of cobalt are, if anything, a little 
disappointing. They include among them, however, several 
successful tool metals (often misnamed “‘ tool-steels,’’ since 
they contain no iron) of the stellite class. The constitution 
of certain of these is shown in the table below. 

CONSTITUTION OF TOOL STEELS. 
Percentage. Remarks. 
Co Cr W Mo 
le aS a 
70 25 5 — Forges well at a red heat, takes a good cutting 
edge, and wears well. 
Lathe tools for steel and cast iron. Will run 
at a high speed (100 per cent. above that of 
any true steel). 
5 High speed “ tool steel.”’ 
at a dull red heat. 
40 Extremely hard, cuts glass and will scratch 
quartz. The so-called ‘ diamond steel.” 

The alloying of steel with much cobalt has the effect of 
increasing very greatly the difficulty with which it worked, 
and with high-cobalt steel grinding has to be resorted to. 
The same applies to the non-ferrous metals, and alloys of 
cobalt and chromium are very difficult to work. The chief 
alloy of this type, ‘“‘Cochrome,’”’ has to a limited extent 
replaced nichrome in the construction of heating units. Its 
advantages are a high working temperature, and greater 
ability to stand wear, but the high cost of cobalt in com- 
parison with nickel, and the more difficult mechanical proper- 
ties of cochrome in comparison with nichrome, render it un- 
likely that the substitution will become a general one. 


Lighter Non-Ferrous Alloys of Cobalt 

Concerning the lighter non-ferrous alloys of cobalt, there is 
some divergence of opinion. Guillet states that traces of 
cobalt are harmful to the strength and working qualities of 
brass, but others hold that the addition of 1 per cent. of cobalt 
to brass not only strengthens it but also improves its working 
qualities. The subject is one upon which further research is 
needed. Considerable interest attaches to the alloys of 
aluminium with cobalt, since it appears at first sight that a 
tough and light alloy might be obtained in this way. The 
results are, however, somewhat disappointing. The question 
of cobalt-aluminium alloys was investigated thoroughly by 
Daniels (Ind. Eng. Chem., 18, 690 (1926)), who found that the 
coarsely crystalline nature of cobalt-aluminium alloys in- 
creased with the amount of cobalt present. This is illustrated 
jn the micrographs below, in which Fig. 3 shows an example 
of a section through an ingot of pure aluminium (sand cast) 


60 5 25 


Will run continuously 


and Fig. 4 a section through a bar of aluminium cobalt alloy 
containing about 10 per cent. of cobalt. Both are magnified 
about 100 times, and in the second section the eutectic 
Co, At,, is plainly visible in linear arrangement. The 
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aluminium ingot shows a trace of aluminium silicide. In 
addition, the presence of more than 1 per cent. of cobalt in 
aluminium increases the solidification shrinkage greatly. 
Cobalt Compounds 

Cobalt compounds are associated in the chemist’s mind 
with two great industries, ceramics and the manufacture of 
varnishes, and apart from a small amount of cobalt salts 
used in catalytic processes, nearly all the cobalt compounds of 
commerce are ultimately destined for these two industries. 
In the varnish industry various salts of cobalt (the acetate, 
oleate, borate, linoleate, tungstate, and oleo-resinate) are 
added in small proportion to the varnish in order to hasten 
the absorption of oxygen and the formation of the dry film. 

The acetate is most widely used in conjunction with linseed 
oil, between 0-2 and 0-4 per cent. being used. The advantage 
of the use of such compounds lies in the great shortening of 
time in which the drying takes place, in the absence of dis- 
colouration which inevitably sets in when oil dries in the 
absence of a catalyst, and in the fact that cheap oils such as 
soya oil and fish oils can be incorporated into varnish. The 
preparation of cobalt salts for use in varnish calls for little 
comment save in the case of the resinates, in which two 
alternative methods are available. To prepare cobalt resinate 
the resin may be melted at 75—85° C., raised to r40° C., and 
the requisite amount of cobalt hydrate added. Solution 
takes place readily as the temperature is raised to 170—180° C.., 
after which the product is allowed to cool. _ It is 99-9 per cent. 
soluble in vehicle oils, whereas that from the ‘‘ wet ’’ process 
contains about 2 per cent. of difficulty soluble matter. The 
“wet ’’ process consists in dissolving the resin (which should 
have m.p. 75-85° C.; sap. value, 170-180) in caustic soda 
solution and salting out the sodium salt with sodium chloride. 
The sodium resinate is dissolved in water and treated with a 
solution fof a cobalt salt, whenfcobalt resinate is precipitated 
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and may be filtered off, washed and dried. The relative 
efficiency of the two forms may be judged from the following 
data :— 

TIME TAKEN TO 


Dry FILM 
VEHICLE. DRIER. (In Hours.) 
Linseed oil heated to 130°C. .. None 72 
Linseed oil heated to 130°C. .. 2%, Cobalt 
Resinate (Precip.) 8 
Linseed oil heated to 130°C. .. 2% Cobalt 
Resinate (Fused) 14 


The mechanism underlying the action of the drier is some- 
what obscure, in spite of the fact that it has formed the subject 
of much research work. It appears that the cobalt compound 
acts in a catalytic capacity by stimulating the formation of 
pe1oxides at the unsaturated linkages of the oil (a), giving a 


—C C— —CHO + OCH— 
es | | ee 
(a O O (bd) 


Sar” 


compound containing the group (b). This, then, gives an 
aldehydic compound and finally an acid, thus completing the 
oxidation. To test this theory the change of acid value was 
followed in the presence and absence of various drying com- 
pounds. The results are shown in the graph below (Fig. 5). 
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Fic. 5.—CHANGE OF ACID VALUE OF LINSEED OIL IN 
THE PRESENCE OF VARIOUS DRYING COMPOUNDS. 


With lead acetate, the oxidation (as judged by increase in 
acid value) proceeds quite slowly, but in the presence of 
manganese acetate, and even more so with cobalt acetate, 
a very rapid acceleration in the rate of increase of acid value 
is noticed. 


Use in Ceramics 


In the ceramic art, cobalt has been used since the Middle 
Ages for the production of blue colours. It may be used as a 
body stain, as a glaze stain, or in the form of under or on glaze 
colours, the method of application varying with the nature 
of the work and the purpose to be effected. As a body stain 
it is extensively used to correct the yellow or slightly orange 
tint due to the presence of iron in the clay. The amount 
used is approximately 1 lb. of cobalt oxide to each ton of 
clay. The oxide is finely ground with China Clay and water, 
and the wet mixture screened from particles and added to the 
main batch. The disadvantage of this method is the unevenness 
produced by faulty mixing in of the oxide, in view of which 
cobalt chloride is often used in place of the oxide. It might 
be thought, at first sight, that the cobalt would be lost to a 
large extent during the pressing of the clay. This is not the 
case, since the cobalt is retained by the absorptive capacity 
of the China Clay, and the wash water from the filter presses 
contains only about half the cobalt used. The well-known 
Wedgwood tint is an example of body staining with cobalt 


oxide, barium compounds being used in addition to modity 
the tint. 

In glaze stains, the cobalt is added as the oxide to a high 
lead glaze, producing in this way a Royal Blue which can be 
modified by thinning or the addition of yellow to almost any 
shade ; whilst for on and under glaze colouring a cobalt silicate 
isused. This is especially prepared for the purpose, and many 
formule exist for the production of various shades. The 
well-known ‘‘ Mazarine Blue,”’ is obtained by melting together 
in an earthenware pot cobalt oxide (40 parts), pegmatite 
(11 parts), flint (25 parts) and whiting (4 parts). This is 
ground and applied in the usual way. 





Coldworking of Iron 
Scholarships for Research at Sheffield 


THE announcement has just been made of a benefaction to 
the University of Sheffield on the part of the Ironmongers’ 
Company of London. At a dinner of the Company held 
recently, the Master (Mr. Ernest A. Ebblewhite), in replying 
to the toast of the Company, proposed by the Master Cutler 
(Mr. T. G. Sorby), stated that it had been decided to found 
an Ironmongers’ Company Research Fellowship and two 
Ironmongers’ Company Research Scholarships for the study 
of the cold-working of metals, for which purpose a grant of 
£800 per annum for seven years was to be made to the 
University. 

It is hoped that the necessary plant for carrying out the 
work will be provided by the generosity of the manufacturers 
through the Cutlers’ Company of Hallamshire. Mr. Percy 
Lee, the ex-Master Cutler, has interested himself for some 
months past in the problem of coldworking, and is largely 
responsible, together with Mr. Ebblewhite, for the scheme 
submitted to the Ironmongers’ Company by the University. 
as a result of which that Company has come to its generous 
decision. The branch of industry which the research contem- 
plated is intended to serve has grown rapidly in importance 
in recent years, and coldworked material, whether in the form 
of wire, strip, sheet or other products, is becoming increasingly 
useful. Certain applications, such as those of the aircraft 
industry, call for the very highest qualities in such coldworked 
material. The research work necessary to obtain such 
qualities has mostly been carried out by the manufacturing 
firms, although certain investigations of importance have been 
made in universities in this country. A point has now been 
reached at which the producers of the material find that 
problems arise which cannot be solved without provision 
for systematic research by trained investigators. It is 
intended, therefore, to establish and equip a laboratory in 
the applied science department of the University, with the 
necessary plant for drawing and rolling steels and with all 
the apparatus which will be required for a systematic study 
of the metallurgical changes which are involved in the pro- 
cesses and of the engineering conditions which will give the 
most favourable results. 

Incidentally the experience gained by research workers 
in such a laboratory will make them particularly valuable to 
the industry when they pass out to positions in the works, 
as it is hoped they willdo. The scheme has the fullest support 
of the industry, and it is believed that this co-operation 
between producers and investigators will have the most 
beneficial effects. 





South African Steel Agreement 


THE negotiations which were commenced in South Africa 
between the United Steel Corporation and the South African 
Iron and Steel Industrial Corporation have now resulted in 
an agreement being reached between the two companies. 
The announcement is made by’Dr. H. J. van der Bijl and Mr. 
C. F. Delfos, of the South African Iron and Steel Corporation, 
and Major Aubrey Butler and Mr. Theodore Marks, of the 
Union Steel Corporation. Under this arrangement the two 
companies will each manufacture certain lines of steel, and 
will not in any way compete with each other. The agreement 


further provides for absolute mutual co-operation between 
the two concerns, so that not only will competition be elimi- 
nated, but the companies will generally work together in the 
development of the iron and steel industry in South Africa. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Cadmium and its Uses 

THE paper on cadmium read last week by Mr. C. F. Moore, 
before the Junior Institution of Engineers, was none the less 
interesting and valuable from the fact that the author limited 
the treatment of his subject to broad general lines, for, after 
all, cadmium is a metal which is in comparatively limited use, 
and respecting which many problems arise which most text 
books fail to elucidate. Its employment as a cadmium-lead 
alloy for the sheathing of electrical cables, which Mr. Moore 
touched upon, is one which has much to commend it, and 
in regard to which little published information is forth- 
coming. Copper-cadmium (1 per cent. Cd) is likewise said 
to be far more durable for trolley wire than best hard-drawn 
copper wire. In regard to cadmium plating, Mr. Moore had 
some sound, if disillusioning, remarks to make. Finally, he 
made a cryptic reference to the difficulty which arises in 
eliciting the desired information really needed by those who 
use cadmium, or who would like to do so if they could get 
any to use. 


The Remelting of Cadmium Scrap 

THE remelting of cadmium scrap requires certain careful 
precautions unless very heavy losses are to be experienced 
by the volatilisation of what is an expensive metal. For 
instance, it is difficult at times to prevent oxidation of the 
melt, which at the temperature of molten cadmium is exceed- 
ingly rapid and extensive. Mr. Moore’s paper contains a hint 
that economy can be attained by melting the scrap under a 
layer of heavy oil in a cast iron kettle. Fused borax is some- 
times used for the same purpose, but does not give satisfactory 
results. On the other hand, a recent writer has recommended 
the addition of a pound or two of caustic soda to the melting 
pot. The bars are not covered with caustic, but melt on 
the bottom and slide into the fused alkali without much 
oxidation. The molten mass under the caustic is dipped 
out with a specially shaped ladle, designed to hold back 
the molten caustic. It is, of course, necessary to avoid 
getting the caustic trapped in the metal, but with due pre- 
cautions any residual caustic will float at the top of the melt. 
Reverting to the secrecy which shrouds metallurgical opera- 
tions in which cadmium is involved, it should be noted that 
at the moment there is not sufficient cadmium made to supply 
indefinitely all requirements, while the supplies of such metal 
as is available are very closely controlled. The policy, in 
these circumstances, is to dole out to a limited number of 
customers the cadmium they require, and to supply them with 
the requisite metallurgical details, but to discourage the use 
of cadmium in unskilled hands. There is something to be 
said in favour of this policy, for it would be easy to bring the 
metal into disrepute, and, therefore, in the long run, to 
discourage its use, although it may be said that, at the same 
time, this policy has the effect of unduly limiting the employ- 
ment of cadmium. 


Iron and Silicon in the Planetary Spaces 

OnE of our universities is about to be endowed with a Chair 
of Astrophysics. The mundane sources of metals are not 
inexhaustive, although alarmists tell us that tin is being used 
up at a great rate, and some years ago it was predicted that 
an iron-ore famine would occur in about 100 years’ time. Iron, 
in small amounts, is one of those metals which can be recruited 
from the skies, and a Russian expedition is busy hunting for 
a colossal meteorite which fell somewhere in Siberia a few 
vears ago. The meteorite has apparently, to judge from 
the latest reports, dug itself in, but its whereabouts have been 
discovered. There is a school of thought that believes that 
all our iron has been derived from extra-terrestrial sources, 
and that it has been obtained from planetary bodies which 
have been shattered and are, indeed, still being shattered. 
There is, similarly, a school of thought that envisages a 
universe in which not only matter but energy, between which it 
is becoming increasingly difficult to discriminate, is constantly 
running down. The end will, apparently, be helium and 
stagnation, or perhaps hydrogen and worse. However, 


Professor Millikan, the distinguished American physicist, has 
some reassuring news for us. We may, he says, abandon 
our dreams of developing untold energy by the homely process 
of disintegrating atoms; there are more abundant stores 
perennially replenished in the inter-planetary spaces, by the 
process of building up atoms. The atoms mostly made 
in these circumstances are iron and silicon. It may be 
expected that after the science of astrophysics has developed 
still further, a syndicate, or at least a holding company of 
some kind, will be established to tap and profitably divert, 
if only to themselves, these future resources of iron, silicon, 
and energy ! 


Strain Markings in Steel 

THE interest aroused by the paper read some three years 
ago on the detection of strain in mild steel, by T. H. Turner 
and J. D. Jevons, before the Iron and Steel Institute, will be 
stimulated by the work published in Research Paper No. 15, 
of the Bureau of Standards, and carried out by Dr. Rawdon 
himself. It affords a good deal of suggestive insight into the 
plastic behaviour of this material, and the results are paralleled 
in some experiments of the same kind carried out with 
aluminium. The first appearance of strain markings on 
polished specimens of steel of average boiler-plate composition, 
but specially low in phosphorus, stressed in an Amsler machine, 
coincided with the yielding of the metal, and could, in fact, 
be identified very closely with the proportional limit. On 
loading several times in succession, the strain markings are 
propagated as continuations and extensions of those which 
had already appeared, until the entire reduced section of the 
bar has been affected, and no increase in the elastic properties 
by overstrain can occur until this has been accomplished. It 
was found that observations on polished specimens serve 
admirably to demonstrate the progressive character of the 
yielding of a metal under tensile stress, and to show how far 
accommodation has proceeded. In conjunction with the 
plastic contour work with which Professor Dalby’s name is 
so closely associated, and which formed the subject of his 
recent lecture before the London Section of the Institute of 
Metals, such investigations are calculated to throw much 
useful light on how plastic metals behave under stress, and 
will also undoubtedly serve, eventually, as methods for the 
actual determination of stress-strain phenomena. 


Pure Iron Uses 


ALTHOUGH village crafts are a thing of the past, there is a 
notable movement afoot, encouraged by certain art-craft 
associations and provincial promoters, which bids fair to 
resuscitate one, at least, of them, and should be attended with 
some measure of success. This is the craft of the blacksmith, 
directed more especially to making small iron and steel work, 
tools, etc., and in particular to a renaissance of wrought iron 
ornamental work, such as gates, railings and similar craft 
work. The village forge does far less shoeing and tyre-making 
than it used to before the advent of the motor car, the lorry 
and the steam plough, and although the town smith still finds 
work in connection with the newer modes in vogue, his village 
confrére is seeking fresh outlets for his skill. Wrought iron is, 
of course, the easiest medium for him to work in, and if the 
new activity finds sufficient encouragement it should help to 
revive yet another of our depressed industries. Wrought iron 
is fairly durable, but the ideal material for the smith, once he 
had mastered its little eccentricities, would, of course, be pure 
iron, which is to be preferred for many reasons besides its 
superior durability. It is making great headway in other 
directions as well, as its surface finish is better than wrought 
iron, and thus more suitable as a base for enamelled hardware, 
and for galvanised and tinned ware. The latest book on 
enamels, by L. R. Mernagh (Charles Griffin and Co., Ltd., 
18s. net), testifies to the excellence of ‘‘ Armco ”’ ingot iron as 
a base for enamelled work, which he further describes as 
having good drawing qualities and* being absolutely regular 
in action. He recommends it specially for sign plate manu- 
facture. 





44 The Chemical Age 


(Monthly Metallurgical Section) 





December 1, 1928 





Trade, Commerce, Finance: The Month in Revie 
From Our Market Correspondent 


THERE has been no development in the iron and steel trade 
for the past month which calls for special notice. The dispute 
in the German steel industry still continues, and the British 
steel makers are reaping a temporary advantage from that 
stoppage, although it does not amount to very much. The 
French and Belgian makers seem to be the chief gainers, and 
they are losing no time in taking over the markets which for 
the time being are cut off from German supplies. Offers of 
semi-finished steel are still being freely made to this country, 
but they are not attractive. So far as this country is con- 
cerned, the labour trouble in Germany is a mere incident, 
and has had surprisingly little effect on conditions here. 
Our troubles are too deep-seated for an event of that kind 
to make any great impression. We must put our own house 
in order before we can hope to be in a position to take full 
advantage of such external influences. 

No Safeguarding at Present 

Generally speaking, the present month has seen merely a 
continuance of the conditions which prevailed during the 
preceding month. The industry appears to have settled down 
into a course which must now be considered a normal one. 
Subject to slight ups and downs, this is the course which the 
steel trade will have to follow until something abnormal 
intervenes to change it. His Majesty’s Government are still 
very plainly stating that that change is not to be expected 
by the way of safeguarding. The Marquis of Salisbury, 
speaking for the Government in the House of Lords recently, 
made a definite statement that safeguarding could not be 
granted at present. 

At the same time there is no doubt that the Government 
is seriously concerned about the condition of the steel trade, 
and it would welcome any suggestion which would relieve 
the situation without committing the Government to an 
open policy which might jeopardise its chances at the polls. 
It is exploring every avenue in the hope of finding a way out 
of the trouble. 

Reorganisation 

Sooner or later it will be realised that there is no really 
effective remedy short of a drastic reorganisation of the 
industry as a whole. Any scheme which stops short of that 
is a mere palliative, and while it may afford temporary relief, 
it will certainly not restore prosperity to the industry. Even 
safeguarding, if it were granted, would be a doubtful success 
unless it led up to the greater undertaking. In this respect 
there is a similarity between the cotton trade and the steel 
trade. It is common knowledge in Lancashire that there is 
urgent need for the expenditure of a huge sum of money to 
put the cotton mills into efficient working order ; and were it 
possible for this to be done, the resulting orders would be 
sufficient to give a very considerable impetus to the steel trade. 
But it cannot be done. After such a jong period of depression 
the money simply is not there and the state of trade does not 
hold out any hope of providing the means. 

So it is with the steel trade. It is essential that there should 
be a complete overhauling of the existing plants, a ruthless 
scrapping of all that is out of date and the installation of the 
most modern methods of production. - And not only must 
there be a revision of the technical processes, but also a 
modernisation of the administrative and distributive opera- 
tions Then, and not until then, will the steel trade 
of this country be able to regain its proud place and hold its 
own with any and all of the competing countries. 

Position in Germany 

Germany is already in that fortunate position. The shrewd 
leaders of the industry there took full advantage of the 
inflation period by putting all available money into new plant, 
with the result that when the deflation came they could face 
it in the knowledge that while they had little or no money, 
they had most efficient plant, by which the money could 
be made; and that they needed only to tide over a compara- 
tively short period, after which they could go ahead and regain 
their old prosperity. The German steel works as a whole are 
now the finest and most modern in the world, and Germany 
has again taken her place as second in the list of the steel- 
producing countries, notwithstanding the disabilities which 
were imposed on her by the Peace Treaty 


What, on 
works ? 


the other hand, is the condition of our steel! 
In the war period, extensions were made to most of 
the existing works, but this was done with the sole object of 
increasing the supply of munitions and not from the point ot 
view of the reorganisation of the industry. Many of these 
additions are now out of date, and instead of a reconstructed 
industry we have, with one or two exceptions, merely a series 
of patched-up plants which lack the modern equipment to 
enable them to produce economically ; and each one of these 
is struggling to keep going in competition with every other 
steel works in the country. Now, after a period of eight years 
since the boom of 1920, we are left with an impoverished 
industry, mostly in the hands of the banks, without the 
means to put itself right. Many millions of money are wanted 
to achieve this object, and it will have to be found unless we 
wish to see the industry gradually slip back into chaos. It 
is because of this that even if safeguarding comes it must be 
looked upon as a preliminary to the wider scheme of recon- 
struction. 


Financial Questions 

The financial reorganisations which are now going on hardly 
touch the fringe of the problem ; they merely postpone the 
evil day. There was a significant note in one of the papers 
recently regarding the reconstruction of Baldwins. It was 
pointed out that the interest on loans under the new scheme 
is over £60,000 a year, which is more than double what it was 
previously ! Consider again the recently published reports 
of Pearson and Knowles and the Partington Co. They are 
still making losses notwithstanding the reorganisation. Must 
it be repeated that no amount of capital reorganisation will 
save the industry or the particular works which have to 
submit to it? The root of the trouble must be attacked, and 
nothing short of a thorough reconstruction of the whole 
industry along the lines of the most modern developments 
will save it from disaster. The steel makers, the shareholders, 
and the banks will all have to take their share and face the 
losses which cannot be avoided. 

The Government scheme of relief in railway rates for the 
steel trade had now taken more definite shape, and the Ministry 
of transport has issued a pamphlet describing the working of 
the scheme and giving particulars of the reductions in rates. 
On the face of it the scheme should mean a considerable 
saving to the steel works. One source of trouble in the 
scheme is that the relief will be given in the first instance to 
the party who pays the carriage charges. Some of the coal 
owners have already notified their intention to take advantage 
of this provision by retaining the relief on coal and coke. 
They have no right to do so, as the relief was clearly intended 
for the steel works, and it is to be hoped that the steel makers 
will take concerted action in resisting this high-handed pro- 
cedure. 

State of Markets 

The pig iron market has undergone little change since last 
month. The makers have been able to maintain their prices, 
and some of them have very good order books. The demand 
remains fairly good in all districts. Cleveland reports an 
increasing demand for both foundry and engineering industries. 
Sales are in excess of output, and there are considerable 
withdrawals from stock. The export demand does not 
improve. Costs are increasing slightly owing to the gradual 
advance in the price of coke. 

There is a fair amount of business passing in semi-finished 
steel. The German labour trouble has been of assistance in 
this respect, and consumers are turning more to the home pro- 
ducers, as there is not much difference in price, and the better 
delivery is a great inducement. The finished steel trade 
shows no expansion. The official prices for plates and sec- 
tions remain unchanged, although if the advance in the price 
of coal and coke continues, it is possible there will have to be 
an increase in steel prices. In the uncontrolled material the 
competition continues unabated. 

The production of pig iron in October was 543,600 tons, 
compared with 503,900 in September, with an increase of 5 
in the number of furnaces at work. The output of steel was 


756,000 tons, compared with 718,600 in September. 

















December I, 1928 


The Chemical Age 


45 


(Monthly Metallurgical Section) 





Some Inventions of the Month 
By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature, published weekly in THE CHEMICAL AGE. 


Alloys 

F. Krupp Akt.-GeEs., of Essen, Germany, in Patent Appli- 
cation 297,420, bearing the International Convention date 
September 21, 1927, describe steel alloys containing 9—17 
per cent. of manganese, 0o°8—1°7 per cent. of carbon, and up to 
5 per cent. of aluminium, with or without the addition of one 
or more of the metals nickel, chromium, tungsten, molybdenum 
or vanadium. The products may be heated to 1o00° C. and 
cooled quickly. 

AN alloy especially resistant to corrosion by hydrochloric 
acid contains at least 78 per cent. of silver and up to about 22 
per cent. of a mixture of either (1) manganese with one or more 
of the elements thallium, magnesium, zinc, arsenic, antimony, 
bismuth, or tin ; or (2) manganese, thallium, and silicon with 
one or more of the above-named elements. See Specification 
298,122 (Johnson), dated June 30, 1927, a communication 
from I.G. Farbenindustrie Akt.-Ges., of Frankfort-on-Main, 
Germany, constituting a Patent of Addition based on Speci- 
fication 297,165. (See THE CHEMICAL AGE, Vol. XIX, p. 39 
“Metallurgical Section].) 


Aluminium 

A PROCESS for the electrolytic production of pure aluminium 
in dense form from the crude metal or its alloys, using the 
material to be refined as a solid anode, with a solid cathode 
and an electrolyte which consists of halides of aluminium and 
of alkali or alkaline earth metals, and which has a lower 
fusion point than have the electrodes, is characterised by the 
addition to the electrolyte of small quantities (o'r to 0'5 
per cent.) of manganese, lead, cadmium, nickel or compounds 
or salts thereof. The addition may be made by alloying the 
added metal with the anode metal. See Specification 299,689 
(Wade), a communication from Aluminium-Industrie Akt.-Ges. 
of Neuhausen, Switzerland, dated October 25, 1927. 


Chromium Plating 

CHROMIUM is deposited (1) from an electrolyte consisting of 
chromic acid with a small addition of an oxide or salt, e.g., 
sulphate, of aluminium or magnesium, the total free and 
combined sulphuric acid not exceeding 1°5 per cent. of the 
chromic anhydride present ; (2) from a bath consisting mainly 
of chromic acid with addition of a calculated quantity of 
barium hydroxide or carbonate to remove excess of sulphuric 
acid. See Patent Applications (1) 296,988, (2) 296,989, 
bearing the International Convention date September Io, 
1927, by W. G. Poetzsch, of Leipzig, Germany. 


Detinning Scrap Iron 

A. DossMAnn, of Genoa, Italy, describes in Specification 
298,103, dated June 29, 1927, a process for the treatment of 
tinned scrap iron for the removal of the zinc, lead, tin, and 
varnishes, and the conversion of the residual scrap into 
briquettes. The zinc, tin, and varnishes, and most of the 
lead, are first removed by a preliminary cleaning, e.g., by 
pickling in acid or by electro-chemical treatment. Insoluble 
lead compounds adhering to the cleaned scrap are then 
removed, e.g., by treatment with a hot caustic soda solution 
containing a soluble carbohydrate material such as molasses. 
The residual scrap is compressed into briquettes of such a 
density that the penetration of the heating gas during the 
subsequent heating, which welds the briquettes into billets, 
is reduced to a minimum so as to avoid oxidation. Small 
quantities of substances adapted to neutralise the oxidising 
effect and/or to reduce the oxides formed (e.g., oils, lampblack, 
naphthalene, coal, coke, lime, limestone, fluorspar, colophony, 
boric acid, or ammonium salts) may be added before or after 
briquetting. 


Flotation Processes 

In the foam-flotation treatment of coal and ores it is necess- 
ary to provide flotation agents having the property, on the 
one hand, of wetting effectually the material to be floated, 
and, on the other, of producing a foam. According to Speci- 
fication 298,736 (Johnson), a communication from I.G, 
Farbenindustrie Akt.-Ges. of Frankfort-on-Main, Germany, 


dated August 19, 1927, such agents are obtained by oxidising 
soft or solid hydrocarbons such as_ paraffin waxes or 
montan wax at temperatures not exceeding 200° C., so that 
substantially no decomposition to products containing fewer 
carbon atoms in the molecule occurs. In some cases it is 
desirable to neutralise acidity in the products, preferably 
with ammonia. 


Tron 

CHLORINATION processes for extracting iron from its ores 
as ferric chloride for subsequent reduction, e.g., by hydrogen, 
are described in Patent Applications 297,096—7, bearing the 
International Convention date September 16, 1927, by Verein- 
igte Stahlwerke Akt.-Ges., of Dusseldorf, Germany. According 
to Specification 297,096, the ore is treated with chlorine or 
gaseous hydrochloric acid under a pressure of about 10 atmos- 
pheres. The speed of the reaction is stated to be increased 
by altering the pressure from time to time. According to 
Specification 297,097, the chlorinating agents used are such as 
are adapted for a cyclic process. Thus, ammonium chloride 
with or without chlorine, gaseous hydrochloric acid, or 
magnesium chloride, may be used, the ferric chloride produced 
being freed from other chlorides by fractional distillation. 
The hydrogen chloride produced in the reduction of the ferric 
chloride is combined with ammonia resulting from the chlor- 
nation, thus regenerating ammonium chloride for use again. 


Tron Alloys 

AN iron alloy, adapted to be cold-drawn into wire of high 
tenacity specially suitable for armouring submarine cables, 
contains copper and silicon in substantially equal proportions, 
their combined content not exceeding 15 per cent. : Preferred 
alloys contain 3 to 6 per cent. of copper and 3 to 6 per cent. of 
silicon, with or without the addition of a small quantity (o°3 
to 0.5 per cent.) of a deoxidiser such as manganese. See 
Specification 299,502, dated July 27, 1927, by W. S. Smith, 
of Newton Poppleford, Devon, H. J. Garnett, of Sevenoaks, 
Kent, and J. A. Holden, of Gidea Park, Essex. 


Lead 

IN the Specification 298,684, dated April 5, 1927, of a 
Patent of Addition based on 264,569 (see THE CHEMICAL AGE, 
Vol. XVI, p. 23 [Metallurgical Section]), S.C. Smith, of London, 
describes a method and apparatus for use in carrying out the 
process of the parent specification. The chloridising, washing, 
and/or leaching treatments are performed upon filtering 
means, consisting of or protected by perforate rubber material 
or woven rubber cord fabric adapted to resist corrosion and 
erosion and capable of standing up to movement or agitation 
of the magma upon it. The procedure and some preferred 
constructions of the filter drums used are described and 
illustrated in detail. 


Platinum 

A PROCESS for removing the iron and nickel from norite 
and like ferruginous sulphide ores containing platinum and 
other precious metals is described in Specification 296,744, 
dated June 7, 1927, by S. C. Smith of London. The sulphide 
matte, which remains after removal of the silica, is leached 
in the finely-divided unroasted condition with an acid, pre- 
ferably sulphuric. The leached matte is then roasted and 
subjected to a further leaching with acid to remove the 
copper. The sulphuretted hydrogen produced in the leaching 
of the sulphide matte is recovered and used either to pre- 
cipitate the copper contained in the liquor from the second 
leaching or for making sulphuric acid for the leaching opera- 
tions. 


Roasting Furnaces 

To prevent sintering of sulphur-containing materials, 
during roasting in a rotary tubular furnace, provision is made 
for cooling that part of the furnace where the most heat is 
generated. Thus excess of cool air may be introduced, water 
or other liquid may be injected, the furnace wall may be made 
of a thickness ensuring increased loss of heat by radiation, or 
pipes conveying cooling air may be arranged within the furnace 
or its lining. See Patent Application 297,419, bearing the 
International Convention date September 21, 1927, by F. 
Krupp Grusonwerk Akt.-Ges., of Buckau, Magdeburg, 
Germany. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical Press 
dealing with metallurgical subjects. 
Attoys.—The gold alloy 750/2. Its behaviour on cold- 
working and annealing. W. Heike and F. Westerhoit. 
Zeitschrift anorganische Chem., Vol. 176, Parts 1-3, 
pp. 200-204 (in German). Deals with the alloy gold 

75 per cent., silver 4 per cent., and copper 21 per cent. 

ANALYsIs.—The delicacy of the detection of small quantities 
of impurities in cadmium and copper. G. Tammann, 
A. Heinzel and F. Laass. Zeitschrift anorganische 
Chem., Vol. 176, Parts 1-3, pp. 143-146 (in German). 

The delicacy of the detection of small quantities 
of impurities in iron. G. Tammann and W. Salze. Zeit- 
schrift anorganische Chem., Vol. 176, Parts 1-3, pp. 15 
154 (in German). 

CopreR.—The present position of the metallurgy of copper. 
M. Fourtment. Revue de Metallurgie, September 9, 
pp. 481-495 (in French). 

Corrosion.—The relative corrosion of electro- and _ hot- 
galvanised steel. W. S. Patterson. J.S.C.I., Nov- 
ember 2, pp. 313-3177. Under some conditions of 
exposure the hot-galvanised coating is the more resis- 
tant to corrosion, while under others there appears to be 
little to choose between the merits of the two types of 
coatings. 

The theory of metallic corrosion in the light of quan- 


titative measurements.—II. G. Bengough, J. M. Stuart 
and A. R. Lee. Proc. Rov. Soc. A., November I, pp. 
88-121 


A note on the corrosive action of sulphur monochloride. 

E. H. Harvey. Chem. Met. Eng., November, p. 684. 

In the case of copper and tin, coatings are formed which 
protect the metal beneath. 

ELECTRODEPOSITION.—The causes and prevention of pitting 

in electrodeposited nickel. D. J. Macnaughtan and A. 


W. Hothersall. Tvans. Faraday Soc., October, pp. 
497-509. 

GENERAL.—Tungsten carbide: A new tool material. S. 
L. Hoyt. Trans. Amer. Soc. Steel Treating, November, 


pp. 695-718. Tungsten carbide in tool form has a 
Brinell number of over 2,000 with half the strength of 
high speed steel, and is capable of scratching sapphire. 
Tests on machining various substances are described. 
On cast iron and steel the carbide tools are said to be 
greatly superior to high speed steels, and capable of 
sustaining cutting at speeds which are several times 
that commonly used. The paper is claimed to give an 
account of the first marked improvement in cutting 
tools since the introduction of high speed steels by Taylor 
and White. 

An electrochemical process for the separation of 
gold and silver. F. Vogel. Die Metallbérse, Nov- 
ember 17, pp. 2553-2555 ; November <4, pp. 2€09— 2611. 

Rustinc.—The “‘colloid’’ theory of the rusting process. G. 
Schikorr. Corrosion and Metallschutz, November, pp. 
242-245 (in German). 

The rusting apparatus. V. Duftek. Korrosion und 
Metalischutz, November, pp. 251-258 (in German). 
Describes an instrument which may be used in corrosion 
tests. 





STEEL.—Some practical aspeets of the nitriding process. 
H. W. McQuaid and W. J. Ketcham. Tvans. Amer. 
Soc. Steel Treating, November, pp. 719-743. For general 
nitriding purposes, 1200° F. is recommended; at 950° C. 
a harder but much shallower case is obtained. The 
field for nitriding seems to lie in applications where 
low unit pressure prevails, and where warpage and 
resistance to corrosion are important factors. 

Principles of the heat treatment of steel.—II. By 
the metallurgical staff of the U.S. Bureau of Standards. 
Trans. Amer. Soc. Steel Treating, November, pp. 744- 
766. Deals with quenching (rate of cooling for harden- 


ing, martensite and troostite, the mass effect, quenching 
media, temperature of cooling bath, nature of martensite, 


expansion and contraction of steel, cracking of quenched 


steel, and localised hardening); and tempering (in- 
stability of martensite, secondary troostite, temper 


colours, sorbite, coalesced sorbite, dependence of proper- 
ties on structure, tempering media, self tempering, and 
untempered steel). 


WELDING.—Electric welding joins the field in high pressure 
equipment. N. W. Krase. Chem. and Met. Eng., 
November, pp. 661-664. The construction of elec- 
trically-welded vessels for pressures as high as 1,000 
pounds or more, at the plant of the A. O. Smith Corpora- 
tion (in the United States), is described. 





A Bibliography of Corrosion 

Dr. W. H. J. VERNON, well-known for his investigations on 
corrosion, has placed all those who are concerned in any way 
with the subject under a great debt to him, by the compilation 
of A Bibliography of Metallic Corrosion (Edward Arnold and 
Co., pp. 341, 21s.). The bibliography comprises some 3,800 
entries, classified under four headings, as follows: General ; 
The Corroding Medium; The Metal; and Methods of Pro- 
tection. Individual headings are in alphabetical order, and 
cross-referenced where required. This book is much more 
than a compilation ; it is the work of a scientific investigator 
of high standing who has carried out important experimental 
work on the subject. Under each heading the information 
contained in the reference is tersely given where necessary. 
For example, under the heading ‘‘ Biological influences,’’ the 
following entry occurs: ‘‘ Ellis, S. H.—Corrosion of the steel 
wharves at Kowloon, Hong Kong. Proc. Inst. Civ. Eng., 199, 
1914, 133. Marine growth attached to steel piles gave rise 
to serious corrosion ; large pits full of sulphide of iron.” It 
will be readily appreciated that by such means an enormous 
amount of valuable information may be imparted. Wherever 
possible, the author refers not only to original papers, but to 
published abstracts. The aim has been to include all work 
published up to the end of 1927. As Professor H. C. H. 
Carpenter says in the introduction: ‘‘ The book is entitled 
A Bibliography of Metallic Corrosion. From the title it might 
be anticipated that it is in the nature of a catalogue. It is, 
however, far more than this, and an alternative title which 
would, in my opinion, explain its scope more adequately and 
certainly with more justice to the labours of the author, 
would be ‘ A Dictionary of Metallic Corrosion.’’’ Its value 
to all engaged in the study of corrosion cannot be over- 
estimated ; and in addition it should find a place on the 
bookshelf of every industrial chemist and many engineers. 
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Commercial Intelligence 


The following are taken from printed reports, but we canmot be 
responsible for any errors that may occur. 


Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides thas 
wery Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so vegistered. In each 
case, the total debt, as specified 1m the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


PEARSON AND KNOWLES COAL AND IRON CO., 
LTD., Warrington.—Registered October 30, £25,000 charge, 
to Sir W. G. Armstrong Whitworth and Co., Ltd., Newcastle- 
on-Tyne ; charged on company’s lands, works and fixed and 
other assets. *£1,820,000. October 13, 1927 


Satisfaction 
WALKER (HENRY) AND SON, LTD., Newcastle-on- 
Tyne, ironfounders.—Satisfactions registered October 29, 


all moneys registered August 26, and £9,000, part of 


amount outstanding July 1, 1908 


1927, 
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NEW ECONOMY 
IN DRYING 


THIS IS A Drier designed 
to reduce the present cost 
per pound or ton of process- 
ing your material. 


By a patented internal cell 
construction, great evenness 
of heating is secured. Thus 
localised overheating is pre- 
vented, and the range of 
application of drum type 
Driers is extended to mate- 
rials sensitive to heat. 


Details of construction 
throughout conserve heat 
and power, reducing run- 
ning costs to a minimum. At 


CATALOGUE 8A 


the same time, actual effect- 
ive heat transference is 
facilitated, powdering is 
minimised, and yield thus 
improved. 

The new RADIAL PATH 
DRIER is typical of Frasers’ 
economic plant, __ built 
throughout at Dagenham, 
Essex, and designed to re- 
duce processing costs—so 
enabling manufacturers 
more effectively to meet 
world competition. May 
we send you descriptive 
brochure. (Catalogue 8A, 
Section 2) P 
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PATH” 
Driers 


»FRASERS,, 
“DAGENHAM” 


J. FRASER & CO. 


» DAGENHAM, ESSEX, ENGLAND 


Established for nearly 100 years 
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ANTIMONY SULPHIDES 


PURE GOLDEN AND CRIMSON. 


MANY SHADES. 


WHITE and DARK 


INDIARUBBER SUBSTITUTES 
CADMIUM SULPHIDES—GREEN OXIDE OF CHROMIUM 


Write for Samples and Prices to 


ANTIMONY PRODUCTS & CHEMICAL CO., LTD., 
ELMERS END BECKENHAM 


Telephone: RAVENSBOURNE 4444 Telegrams : “ ANTIMONIC; BECKENHAM” 
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Lime 


HIGH CALCIUM CONTENT AND PURE HYDRATED 
PURITY FOR ALL PURPOSES WHITE LIME 


PRICES AND ANALYSIS ON APPLICATION 


ASS Sa A RS ER 











oa ene uummmneeniantieaseel 
Saeianeieiimaaa ——— sasieuemienmenhiaetl 


The Dorking Greystone Lime Co., Ltd. 


BETCHWORTH, SURREY 











i LONDON OFFICE: 65 EARL ROAD, LONDON, S.E.1 
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Se Le gay eee rere li Steel Barrel Co., Ltd......... Cover, ii, Dec. 22 Wingrove & Rogers, Ltd........... xviii, Sept. 15 
ye Seer fe Uf. eee xiii, Dec.1 Woolley (Jas.) Sons & Co............0000. xliv 


FOR CLASSIFIED INDEX TO TRADES SEE PAGES Ixii & Ikxiii 








SEND US YOUR ENQUIRIES 


for 


HOMOGENEOUS LEAD LINING, 
RIVETTED OR WELDEDTANKS, 
HEAT EXCHANGERS, 
Established 1840 JACKETTED PANS, 
” BALL & ROD MILLS, 
TUBE MILLS, 
CONDENSERS, 
AU TOCLAVES, 
DIGESTORS, 
DRYERS, 
RETORTS, 
STILLS. 





ALSO 


COMPLETE PLANTS ON 
| i EXPERIMENTAL OR 
Rotary Dryer for Gas Plant COMMERCIAL SCALE 
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AND HERE 


ARE THE 
REASONS 


* 


MINIMUM 


MECHANICAL 
ATTENTION 


* 


ECONOMY 
IN 
OPERATION 


- 


PRODUCTION 
OFA 
DEFINITE 
GRADE OF 
FINENESS 
MAINTAINED 


ge i. 





MAKE ANOTHER RECORD YEAR 
OF SALES FOR HARDINGE MILLS 
er. 






























10 ft. dia. Hardinge 
Ball Mill with Har- 
dinge Air Classiher 


HARDINGE 
CONICAL MILLS 


are operating successfully on the following Materials :— 


Barytes Enamel Frit Ore Midd- 
Brass Ashes Felspar lings 
Coke FoundryWaste Plumbago 
Coal Limestone Phosphates 
Carborundum MetalResidues Slag 
Copper Matte Mineral Ores Slate 
Cement Ochres Silica 
CalcinedBones Oxides Tin Sands 










, 
GRINDING & PULVERIZING 


Aen OFFICES 


11, Southampton Row, London, WC1. 








Z Telaphone-Wolborn 72178 Cable & Telegraphic Address Lopulco, Weslcen? London ~ 
WORKS: — DERBY — ERITH. 
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REGISTERED 





/ 
us 


A 70 sq. ft. “‘ Rovac’’ Fitter supplied to 
Chemical Manufacturers in the North of England 
1. Automatic and Continuous 


nn 


. Complete 


TRADE 


ErTT) 


» 





unloading of the Filter Cake. 


2. Extremely efficient washing of 


the Filter Cake. 
separation of the 
Mother and Wash Liquors. 


. Intensive drying of the Filter 


Cake. 
Large Output of Filter Cake 
and Filtrate. 


. VeryLow Power Consumption. 


. Great saving of Fllter Cloth 


Wages, Time and Maintenance 
Long life owing to robust and 
simple construction. 


A 150 sq. ft. “ Rovac” FILTER suppliedjto the 


largest Paper Pulp Mill in India. 


THE BRITISH ROTARY FILTER GO., LTD. 


GRIMSHAW STREET, PRESTON, 


PRESTON 2770. 
Telegrams: ROTARYFILT, PRESTON 


Telephone 


aftrm o 


REGISTERED OFFICE, LABORATORY AND WORKS, 
LANCS. 


Codes: ABC 5th Edition and BENTLEYS 
Cables: ROTARYFILT, PRESTON 








A 75sq. ft. ** Revac’’ FIrter supplied to 
an important Scottish Chemical Works 


Our Works Laboratory is equip- 
ped with a complete BRITISH 
“ROVAC” FILTER PLANT 
and is in charge ofa staff of fully 
qualified Chemists, whose services 
are at the disposal of interested 
parties. We gladly carry out 
Filtration Tests on an industrial 
scale upon receipt of samples of 
Slurry sent carriage paid to our 
GRIMSHAW STREET Works, 
PRESTON, LANCS 


4 30 sq. ft. Laboratory Type ‘“‘ Rovac” Fitter wit 
Mother and Wash Liquor Vacuum Receivers 








A75 sq. ft. “ Rovac” Fitter dealing with Caustic Lime 
Sludge, installed at a large British Paper Mill, 
Re /n000fs | 























What is this 


Calcium 
Hydrate? 
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SLAKED LIME, you say—but from 
the user’s point of view there’s all the 
difference ! Slaked lime is a variable 
product —from batch to batch its con- 
tent of inert lumps, stone, cinders, 
unburnt carbonate, and dead burnt 
oxide varies. And with these its 
mechanical condition and chemical 
purity necessarily vary too. 


FOR CHEMICAL USE and water 
treatment the ideal hydrated lime is a 
pure, light, dry powder, free from 
carbonate and oxide, and, above all, 
free from bits of stone and cinder 
which block pipes and valves. Such 
a uniform product is easily suspended 
in water, and gives the greatest economy 
and freedom from trouble in use. It 
is called Sofnol Calcium Hydrate. 


PLEASE WRITE now for free 
booklets Y.1., “Calcium Hydrate,” and 
Y.2., “The Chemistry of Water Soft- 
ening.” Testing samples of Sofnol 
Calcium Hydrate will gladly be sent 
at the same time. 
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FILTER PRESSES 
AND PLIMPS 


VACUUM 
DRYERS 


AND 
CONDENSERS 








All Lilleshall Equipment is specially con- 
structed of the design most suitable to 
the purpos- for which it is intended. Send 
us your Filtering and Drying problems 
and the correct and most economical 
Plant will be offered. Advice and expefi- 
mental data will be furnished if desired. 








THE LILLESHALL CO. LTD. 








% este sseamptes N \, OAKENGATES SHROPSHIRE 
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ORIGINATORS 
AN D SOLE 
MANUFACTURERS 
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Eighty-eight years of progressive manufacturing 
experience makes Pattinsons Magnesia world- 
renowned for uniformity and quality. 


Light and Heavy Carbonate, Light 
and Heavy Calcined, Fluid Mag- 
nesia, and Mist. Magnes. Hydrox. 


Full particulars and uses of Pattinsons Magnesia 
gladly sent on request. 


THE 
WASHINGTON 
CHEMICAL Co. Lp. 


WASHINGTON STATION : COUNTY DURHAM 
ENGLAND 


Telegrams: Telephone : 
“*Chemical,”’ Washington Station. $30 1 2 Central, Newcastle-on-Tyne 


eX, 
MAGNESIA 


<a 


a “ 
"Co. yeace wae 








[SuppLeMENT] The Chemical Age December 29, 1928 
































FERRO- CONCRETE 














DISTILLERY BUILDINGS, IPSWICH, FOR THE SUFFOLK CHEMICAL CO., LTD. 


CONOMY, Durability, and Fire-Resistance are the first considerations 


in a modern Industrial Works, and all these qualities are characteristic 
of a well-designed and well-built Ferro-Concrete structure. But only by the 
closest co-operation between Designer and Constructor can the maximum 


economy and efficiency be secured. All our designs are executed by our own 


expert organisation, under the supervision of our own engineers, and we 
are therefore able to guarantee the strength and stability of every structure. 


A Brochure illustrating some of the typical structures we have designed and erected 
will be sent on request. 


Preliminary designs and estimates are submitted 
free of charge. We invite your enquiries. 


K.HOLsT «G@ 
Engineers _& Contractors. 


1 VICTORIA STREET, LONDON, S.W.1 
AND 10 PARK SQUARE, LEEDS 
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BARTER 


TRADING CORPORATION, LTD. 


14, WATERLOO PLACE 
LONDON, S.W.1 
































ACETIC ACID METHYL ACETONE 
GLACIAL “ " ALCOHOL 
= ‘eli NAPHTHALENE 

y Ec i PARAFORMALDEHYDE 

AMYL ACETAT POTASH 

ALCOHOL «NNUAL REPORT BICHROMATE 
AND B.T.C. CARBONATE 
BLEACHING POWDER WEEKLY BULLETIN CAUSTIC 
BUTYL ALCOHOL FI coment PRUSSIATE 
; ACETATE CHLORATE 
SALICYLATES 
STEARATE METHYL 
COAL TAR * cs 
INTERMEDIATES ae 
COTTON LINTERS paras BICHROMATE 
DIBUTYL PHTHALATE on our sPcciaL CAUSTIC 
NITRATE 

DIACETONE ALCOHOL MAILING LISTS PRUSSIATE 

ETHYL ACETATE SULPHIDE 

inne eX canes 

FORMALDEHYDE te WOOD NAPHTHA 

LEAD ACETATE Ete. 

TELEPHONE— CABLES— 
REGENT 6820 (Private Branch Exchange) BARTRACORP, LONDON 
CODES— 
TELEGRAMS-- BENTLEY'S, LIEBER’S, ABC 5th Edn. 
BARTRACORP, PICCY, LONDON WESTERN UNION 5th Edn., PRIVATE 








xl 
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5 Grosvenor Gardens, Westminster, London, $.W.1 





KESTNER 
ENGINEERING CO., LTD. 


Chemical Engineers 


aie i 
EO 
ae oo a 


KESTNER 


+ 
RP) 
t + 
§..2 ~\t ae 
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EVAP 








Kestner Patent Film Evaporators in Single and 
Multiple Effect for all liquors. 


Salting type Evaporators for dual solutions. 


Evaporators constructed in special alloy for acid 
liquors. Horizontal Film Evaporators for small 
quantities. Evaporators for distilled water. 


Kestner Patent Rotary Film Driers. 
Kestner Patent Spray Drier. 


Kestner Acid Pumps of the Plunger and Centri- 
fugal type. Automatic Acid Elevators. Fans for 


acid gases. Acid sprays, atomisers, valves and 
earthenware pipework. 


Kestner Patent Water Softeners of the following 


types:—Hot process with continuous blow- 
down from boilers. Cold Process. Base-exchange 
softeners. 


Degassers for de-aerating boiler feed water. 


Oil Circulating Heating Units 
(Merrill Patent) for high tempera- 
ture processes—temperatures up to 


600° Fah. 


Kestner rotary vacuum filters. 
Pulp and Gravel filters. 


Fractionating stills. Oil Extrac- 
tion plant. 


i | ON , 
LONDON All types of Chemical Plant. 


Complete Factories designed and 
built. 





* 


ORATOR & 
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BURCKHARDT 
VACUUM PUMPS 


IN THE EXTENSIVE 
RANGE OF BURCK- 
HARDT VACUUA 
PUMPS, THERE IS A 
TYPE AND SIZE TO 
MEET EVERY PROCESS 
NEED. 
THEY GIVE THE HIGH- 
EST OBTAINABLE VAC- 
UUM AND ARE UNSUR- 
PASSED IN OPERATING 
QUALITIES UNDER 
EVEN SEVERE SERVICE 
CONDITIONS. 
THERE ARE ROTARY 
OR SLIDE VALVE TYPES 
WHICH WILL SERVE 
YOUR NEED. 


COMPRESSORS 


THERE IS A BROCHURE 
WHICH CONTAINS ILL- 
USTRATIONS AND DATA 
RELATIVE TO THE 
MANY AND VARIED 
TYPES OF COMPRESS- 
ORS FOR THE COM- 
PRESSIONS AND LIQUE- 
FACTION OF AIR AND 
GASES, AT YOUR RE- 
QUEST WE WILL MAIL 
YOU A COPY. 
BURCKHARDT COM- 
PRESSORS OPERATE 
WITH COOL AND SILENT 
ACTION UNDER THE 
MOST SEVERE CON- 


THE BURCKHARDT 
ENGINEERING WORKS 


WORKS: BASLE, SWITZERLAND. 26, VICTORIA STREET, S.W.1. 
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There is a 


“UNIVERSAL” 


Machine for 


of UNIVERSAL Excellence ! 


They are the consummation of an unrivalled 
experience in mixing materials, extending over 
nearly half a century. They are made in a 
range of sizes that cover every requirement. 
They are efficient and economical to a high 
degree. The ‘“ Universal”? Machines have 
many imitators all over the world 


because— 


They set the standard to which 


all endeavour to conform! 


BAKER PERKINS LTD. 
Westwood Works 
PETERBOROUGH 


Telephone: 301 Peterborough. 


Telegrams: “Pioneers, Peterborough.” 


CELLULOSE 
CELLULOSE ACETATE 
CUPRAMMONIUM 
& SYNTHETIC MOULDING 
COM POSITIONS— 
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RusBBeR CONCRETE TANK 



















































































NORDAC VICTAULIC STEEL HOOPS COVERED OVER WITH CEMENT 
JOINTS ae 
> 
ae es INDICATOR BOARD 
ad ae oi 3 
es : ; si BBER COVERED 
me ae Bee Re Re 3) Rue at - 
2 mole. nd a Sa he * - 
RUBBE NORDAC RUBBE 
FEED PIPE | Bis = CONCRETE . 
b | re 
Pes. STEEL HOOPS 
= “NORDAC RUBBER LINING 
es . 
: { . p = 
FROM Nat . 
TANK t x it — 
ne bag — 
< 73 roost 
’ \ ~ a } Z PIPE 
; : ie PXP SAFETY PLUG| -— I, > 
NORDAC AND SEAT NORDAC GLANDLESS 6 
¥ VICTAULIC / ACID VALVE Zz 
q JOINT BOTTOM FORMED OF 2°RUBBER COVERED AUTOMATIC METER 
q SLABS REINFORCED WITH STEEL EACH FOR REGISTERING z 
PROVIDED WITH THREE FEET EXACT QUANTITIES 
: FROM LARGE TANK 
} 


Rueeer LineD Pipes 


VICTAULIC HOUSING 
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ORDAC 








\ 
— 
AL SERENE NO 





For storage of hydrochloric acid, it is a 
completely engineered job so that the acid 
can be handled with the ease of water. 
The cover, made of the same material as 
the tank itself, prevents escape of fumes 
and enables the tank to be placed outside 
in an exposed position. The tank, being 
constructed in parts, can be erected in 
awkward and confined situations. 

The pipes and fittings, made in a robust manner, wil! stand as much 
rough usage as ordinary engineering fittings get. The pipes are lined 
by a patented process in which the rubber is thoroughly attached 
to the walls. Any size or length of pipe can be lined and the 
difficulties presented by the rough state of the pipes are overcome 
We thus undertake to line existing pipes ia which the chaplets pre- 
sent obstacles. 

The lining of road tanks for the transport 
of hydrochloric acid is carried out by the 
Nordac system. 


The Nordac patent junction enables ex- 
isting plant to be lined with any quality 
of rubber and such plant already lined 
comprises the following :—old Lancashire 
boilers; existing dye becks ; pickling tanks ; 
old paper mill beaters ; crystallising vats ; 
bleaching becks for artificial silk; filters 
for dye stuffs and colours. 








VICTAULIC 
RUNG 





ACID RESISTING 


What one of our Customers writes— 


‘* The work which you recently carried out for us in sup- 
plying iron rubber lined Nordac pipes, and also filter 
tanks lined with the same material, has been done in a 
very satisfactory manner. We would state definitely, 
with reference to the former, that this pipe line is still in 
excellent condition and has already outlived two lead 
mains: in addition to this, whereas considerable main- 
tenance charges would be incurred in a lead pipe, in the 
Nordac lined pipe these charges have been practically nil.” 

















LINING 





GLANDLESS Acip VALVE 


The valve has been thoroughly tested and tried out and is now 
supplied with an improved form of non-collapsible bellows 
which enables it to be used at any pressure. The iron casting 


is substantial and all the working parts are completely covered 
and protected from attack of acid fumes outside. 


For full particulars 
apply to the Manufacturers : 


NORDAC LIMITED 


Reno Works, WEALDSTONE, HARROW, 
Tel. : Chiswick 2137 & Harrow 0811. MIDDLESEX. 

















NORDAC PATENT QUBBER 
BELLOWS VALVE 


INSPECTION 
OPENING —, 


RENEWABLE 
RuBBER 
SEATING 


DETACHABLE SEAT. FOR 
STRAIGHT THROUGH OR 
RIGKT ANGLE POSITIONS 














xvi [SuppLeMENT] 


The Chemical Age 





December 29, 1928 








START WELL—— 





1929 


-— END WELL 











AND LET 








McGRAW-HILL BOOKS .Do BoTH 





FOR YOU 











Principles of Chemical Engineering— 
Second Edition 
By Wicit1am H. WALKER, WarRREN K. Lewis 
and WittiamM H. McApams, Professors of 
Chemical Engineering, Massachusetts Insti- 
tute of Technology. Second edition. 771 pages, 
6g, 195 illustrations. 27/6 


A thorough revision of this standard text and 
reference book. 


The book presents the principles of stoichiometry, 
describes the phenomena accompanying the flow 
of heat and the flow of fluids, together with the 
laws governing these operations, discusses fuels 
and their efficient combustion, and treats the pro- 
cesses of crushing and grinding, mechanical 
methods for separating materials. filtration and the 
processes depending upon vaporization. 


Chemical Engineering Economics 
By CHAPLIN TYLER, formerly Assistant Editor, 
Chemical and Metallurgical Engineering. 
271 pages, 6x9, 66 illustrations. 17,6 


A practical discussion of economic and business 
principles as they apply to the chemical engineer- 
ing industries. The book develops systematically 
the important economic considerations in the 
practice of chemical engineering and of applied 
chemistry. 


Accounting and Cost Finding for the 
Chemical Industries 


By Georce A. Procuazka, Chemical Engineer- 

ing Series. 242 pages. 6 xg, illustrated. 

15 - 

How to devise, install and operate economical 
cost finding methods for the chemical industries. 
The relationship between this special branch and 
general accounting practice is clearly explained. 





Industrial Stoichiometry 


By WarREN K. Lewis, Head, Department of 

Chemical Engineering, Massachusetts Institute 

of Technology, and ARTHUR H. Rapascu, 

Professor of Ceramic Engineering, New York 

State School of Ceramics at Alfred University. 

175 pages, 6g 12.6 
An aid in the technique of computation for all 
those interested in the chemical phases of industry. 
The book is intended as a tool for the chemical 
engineer, whether he is interested in present per- 
formance or design of equipment. It shows how 
the performance of a process can be easily deter- 
mined without the use of expensive equipment or 
interference with production. 


Handbook of Chemical Engineering 


By Donatp M. LippeELL, Editor-in-Chief, 
assisted by 30 Specialists. 1,008 pages, 6xqQ, 
flexible, fully illustrated. Two volumes (not 
sold separately). Per set 40 - 
A description of those features essential to practi- 
cally all of the chemical industries of the country. 
Basic principles are emphasized, and each section 
usually ends with a number of specific industrial 
applications, preferably in varied lines. 

The authors are among the leading chemical 
engineers in the country. The standard informa- 
tion, tabulated data and suggestions presented by 
these men making the book of definite value to the 
chemical engineer. 


Chemical Publications 


By M. G. MELLon, Associate Professor of 
Analytical Chemistry, Purdue University. 
253 pages, 54 x8} 12/6 
A guide to the literature of chemistry. The book 
gives a complete survey of the types of chemical 
information available. It tells where they may be 
found—how to locate them—how to use them. 
CONTENTS: I.—Introduction and General Outline. 
II.—Original Sources—Periodicals. I1I.—Original Sources 
—Institutional Publications. IV.—Original Sources— 
Literature on Patents. V.—Original Sources—Miscel- 
laneous Contributions. VI.—Secondaiy Sources — 
Periodicals and Serials. VII.—Secondary Sources— 
Bibliographies. VIII.—Secondary Sources — General 
Works of Reference and Textbooks. IX.—Making 
Searches in the Chemical Literature. X.—Library Problems. 








BE. CONVINCED! 
SEE THESE BOOKS ON 
APPROVAL 


We will send these books on approval to any reader of 
‘The Chemical Age” resident in Great Britain only. 


OUR GUARANTEE 
YOU TAKE NO RISKS 
SIGN THE COUPON 











McGRAW - HILL | 





| FREE EXAMINATION COUPON | 





SOHSSSSSHSOSOH ESOS SSE SEOOESOOSOES COS SES SES SEEEEEESESESESEEEOEEESE 


McGraw-Hill Publishing Co., Ltd., 6 Bouverie St., London, E.C.4. 
You may send on approval the books marked X above. I agree to 
return in ten days or pay for them at that time. 


SEEN {ocuaucasspesubnsueaisapssdpaten sebe separa teMbeheeRibapuuhueateussasaisees ans 


SIN 5c chjulinbneracnsesscbscuedeun di onkbandpeeesesaUbeaisoorwoneernbopansotecsieen 
Official Position 
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Compare your Pyrometers with the 
LEEDS & NORTHRUP 
Potentiometer Pyrometer. 





THE PYROMETER THAT OPERATES ON THE POTENTIOMETER PRINCIPLE. 








A few Users :— 
IMPERIAL CHEMICAL INDUSTRIES, LTD. 
GAS LIGHT & COKE COMPANY. 
BIRMINGHAM SMALL ARMS, LTD. 
CORPORATION OF BIRMINGHAM 
RANSOME & MARLES BEARING CO., LTD. 
SINGER MANUFACTURING CO., LTD. 
LEYS MALLEABLE CASTINGS CO., LTD. 
BRITISH INSULATED CABLES LTD. 
ARTHUR BALFOUR & CO. LTD. 
NATIONAL OIL REFINERIES, LTD. 
CAMMELL LAIRD & CO. LTD. 


etc., etc. 





LEADERS IN INDUSTRY NATURALLY SELECT THE MOST 
ACCURATE PYROMETERS. 





Pyrometers of all types are giving way to the L & N Potentiometers which possess the highest 
known constancy. These advanced Instruments are robust machines which place the accuracy 
of the Laboratory at the command of the factory worker. 





OTHER SPECIALITIES. 





L&N TEMPERATURE CONTROLLERS 
L&N OPTICAL PYROMETERS 
L&N RESISTANCE THERMOMETERS 
L&N CO, AND SO, RECORDERS 


L&N CONDUCTIVITY RECORDERS 
(ACIDITY & ALKALINITY METERS) 


L&N FREQUENCY RECORDERS 
L&N “HUMP” & “HOMO” 
ELECTRIC FURNACES 





INTEGRA GAS VOLUME 

RECORDERS WITH COUNTERS 
INTEGRA PRESSURE OR VACUUM 
RECORDERS 
INTEGRA SINGLE TUBE PRESSURE 
—VACUUM GAUGES 
INTEGRA LIQUID METERS 
INTEGRA STEAM METERS 

INTEGRA STEAM PRESSURE 
RECORDERS, etc., etc. 








Write for particulars : 


THE INTEGRA CO, LTD. 


183 Broad Street, 


Measuring Instrument Makers 
and Works Control Specialists 


BIRMINGHAM 
Sole Agents for : 


LEEDS & NORTHRUP CO. 


Offices in Paris, Bilbao, Liége (Head Office). 
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Telephone : 
Milnsbridge 
189 & 190 





O. & P. eS 
NITROTOLUOL % 
ie 


BINITROTOLUOL _ 
(All Grades) *% 


NITROBENZOL % 
BINITROBENZOL * 

QO NITRONAPHTHALENE ® 
1 BINITRONAPHTHALENE 


2 .¢ 


J@0 


@ NITROXYLOL, BINITROXYLOL 
@ XYLIDINE M. &P. XYLIDINE 
* PARA NITRO ORTHO TOLUIDINE 


@ META NITRO PARA TOLUIDINE % 

° 
QR 
e 


* TOLIDINE BASE, BENZIDINE BASE, &c. 


. ORTHO & PARA TOLUIDINE 


The Chemical Age 


ee ee eee 


& COMPANY, LIMITED, 
MILNSBRIDGE CHEMICAL WORKS, 


Near HUDDERSFIELD 
INTERMEDIATE PRODUETS. 
FAST BASES FOR ICE COLOURS. 


JOHN W. LEITCH /“ 
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@ Telegrams : 
@  Laich 
ry Milnsbridge.” 


* 


DeEcoeceneEcmcRoRcscll 


ANILINE DYES. © — 
9 EXTENSIVE 
RANGE OF 
@ OIL COLOURS § 
@ ACID COLOURS § 
¢* _ BASIC COLOURS § 
DIRECT COLOURS ® 
CHROME COLOURS © 
SULPHUR COLOURS ® 
PIGMENT COLOURS 
SUITABLE FOR ALL TRADES & 
META TOLUYLENE DIAMINE § 


META PHENYLENE DIAMINE X 


Registered Trade Mark eo 
e 
ca 
Oo” 
lo 
Sd 


wv 
e 
ewe 
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GLYNN VALLEY 
CHINA CLAY 


Reliable KT K2 KS _ 


edium 
“ee BRANDS nd 


Production -40,000 Tons perAnnum, 





ot: Austell Comat. 


Teepe StAasted* 








GREAT TREVERBYN 
CHINA CLAY CO, LTD. 


RUDDLE COMMON 


CHINA CLAY CO, LTD. 


Combined Output— 
45,000 Tons per Annum. 
ai . . 





HALVIGGAN 
CHINA CLAY 


White- HOPS 
hess. BRAND 


Fine- 
nest. 





Production -30,000 Tens per Annum. 








VARCOES CHINA CLAYS, LID, 


STOKE -¢ er 





- Va 


BRU: SSELS, . Ve Maosteh 











POWOEREO 
CHINA CLAY 
(CHINA CLAY 

FLouR) 


WHEAL RETALLACK 
CHINA CLAY 


WHEAL BENALIACK 
CHINA CLAY 


Combined Output ~ 


FLOUR) 12,000 Tons per Annum. 
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OLIVER UNITED FILTERS INC. 


SUCCESSORS TO 


OLIVER CONTINUOUS FILTER COMPANY 
AND 


UNITED FILTERS CORPORATION 











A CONSOLIDATION 
EFFECTED TO ADVANCE 
INDUSTRIAL FILTRATION 
GENERALLY AND TO 
RENDER BETTER SERVICE 
TO ALL USERS OF 
FILTRATION EQUIPMENT 




















OLIVER FILTER. AMERICAN FILTER. 


OLIVER CONTINUOUS FILTERS 

VACUUM DISC FILTERS 

KELLY PRESSURE FILTERS 

SWEETLAND CANTILEVER FILTERS 
SWEETLAND THICKENERS 
SWEETLAND METALLIC FILTER CLOTH 

CENTRIFUGAL PUMPS 

“ OLIVITE” ACID PUMPS 


O88 O88 ee 











Factories : 
Oakland, Cal. 
Hazleton, Penna. 
Bradford, Yorks. 


OLIVER-BORDEN THICKENER, SWEETLAND PRESS. 


OLIVER UNITED FILTERS INC. 


150 SOUTHAMPTON ROW, LONDON, W.C.1 























OOOO OSOSOSOSOSOnOsOeOeOeO OOOO O88 eee eee) 
BOSS ee eek 


SAN FRANCISCO SALT LAKE CITY TOKYO HALLE HONOLULU 
NEW YORK PARIS MONTREAL SCHEVENINGEN SOERABAIA 
CHICAGO JOHANNESBURG MELBOURNE STOCKHOLM MANILA 
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nw  (GROSE & STOCKER, Ltd. “a 
STOKE-ON-TRENT 


Branch Offices: COMMERCIAL BUILDINGS, ST. AUSTELL ; 9 HOPWOOD AVENUE, MANCHESTER 
Continental House: CONTINENTAL CHINA CLAY Co., Soc. Anon., 47 Ruz pu Fosszs Aux Lours, BRUSSELS 
Sole Sales: LOWER TRETHOWAL CHINA CLAY CO.; KERROW CHINA CLAY CO., ETC., ETC. 


All qualities of China Clay for Paper Makers, Bleachers and Potters 


SAMPLES AND PRICES ON APPLICATION 


LOWER LANSALSON & CAUDLEDOWN CHINA CLAY CO., LTD. 


With which is incorporated «“/\t 
EAST CORNWALL CHINA CLAY CoO., LTD. A 1. 
EAST GOONBARROW CHINA CLAY CO. yt 


BEST POTTING Celebrated Caudledown Clays (Thriscutt & Bale) 
PAPER AND BLEACHING CLAYS of the Finest Qualities 


Ofics - GROSE & STOCKER, Ltd., Stoke-on-Trent 


BUGLE CHINA CLAY CO., LTD. 
Producers of China Clay of good quality for Potting and Paper Making 
Ofices: GROSE & STOCKER, Ltd., Stoke-on-Trent 







































Telephone : Distributing Depots : 


Regent 5764, 5765 Manchester 
Telegrams : Liverpool 
“* Methcolim ” Glasgow 
Phone, London 


Bristol 
Leith 
Hull 














KINNAIRD HOUSE, PALL MALL EAST 
LONDON, S.W.1 


MANUFACTURERS OF INDUSTRIAL SOLVENTS 
LICENSED MAKERS OF 
METHYLATED SPIRITS 


AMYL ACETAT & 
BUTYL ACETATE 
ETHYL ACETATE 













Also 


Brochure 


on 
Methylated Spirits 
Regulations, etc. 


Please ask 
for 
Price List 
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BE PROUD TO USE A BRITISH 


2 A A ES 


BALANCE 


























No. 7 SBT 
Takes up to 200 grams 
Turns with 0°0001 grams 
Price £28 10 O 


Standard Analytical Balance 


We invite British Firms to apply now for 
our Catalogue of thee HIGHEST GRADE 





PRECISION BALANCES 
built throughout in London 


OR every operation involving the accu- 

rate determination of weight there is a 

British balance. Oertling balances are 
designed scientifically for their exact work. 
Then they are built by skilled London Instru- 
ment Makers—built individually, with the 
soundness traditionally associated with British 
craftsmanship. Finally, each instrument is 
subjected to rigorous tests in accordance with 
its special use. Thus it is that we are able 
to maintain not only that British balances 
should be used on patriotic grounds, but 
that actually there are no finer balances built. 





ITH the new CHAINOMATIC 

BALANCE a sensitivity of 0°0001 

grams is secured without weights or 
riders below 0°l grams, by accurate ad- 
justment of a length of fine chain attached 
to the beam. This is effected automatically 
without opening the case, readings to 0°0001 
being taken on one vertical scale—a 
great saving of time, while accuracy is 
increased owing to the possibility of error 
in reading the weight being reduced to a 
minimum. Please write for full particulars. 








Oertling, Ltd, 65, Holborn Viaduct, London, E.C.1 


THE MARK ON A 























~ 





L OERTLING—LONDON 


GOOD BALANCE } 




















TAS/Or 20a. 
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COOK 
HIGH PRESSURE 
GAS COMPRESSOR 





| COOK HYDRAULIC 
TEST PUMP 











The Chemical Age 


DELEPINE CENTRIFUGE 


December 29, 1928 


RADIUM 
ELECTROSCOPE 








STANDARD 


SCIENTIFIC ENGINEERING 
SPECIALITIES 


PLANT FOR SPECIAL PURPOSES DESIGNED AND CONSTRUCTED 


MAHLER -COOK 
BOMB 











—— «(CHAS W.COOKé SONS “3 
(Late CHAS W. COOK, LTD.. MANCHESTER) Telegrams 
Send for ASH BY-DE-LA-ZOUCH, LEICS. Royal, Ashby- 
Booklets ESTABLISHED 1896 de-la-Zouch cooK 
AUTOCLAVE 








DELEPINE 
FREEZING MICROTOME 





COOK STEAM METER 





COOK 
ELECTRIC FURNACE 


ELECTRO MAGNET 


CALORIMETER © 





















PORTABLE CONVEYORS 








Telephone : 














297 ST. HELENS. 


CRONE{& TAYLOR, L*"”’ 


Conveyor Manufacturers, 


These machines will handle 20-30 
tons of coal. etc., per hour. Our 
standard 25ft. Oin. machine delivers 
at any height between 7ft. 9in. and 
13ft. Oin. Roller bearings through- 


out. 


We also make Portable Bag 
Loaders and Fixed Elevators and 


Conveyors for all purposes. 


Telegrams: 


CRONE, TAYLOR, 
SUTTONOAK. 


SUTTON OAK, ST. HELENS, LANCS. 
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OR 

ans} aN 
The filtering capacity of Ford’s British LT! fen ley Der \ 
Made Filter Pulps and Papers is un- r : &, Bucn: 
equalled. 


The Pulps are obtainable both plain 
and mixed with asbestos and for most 
purposes can be washed and used 
repeatedly. 


Papers are made in many grades to 
suit various filtering purposes—the 





right grade gives the right result— Send for Samples 
write and tell us the nature of your We shall be pleased to 
filtration, and leave the rest to us. send circles and sheets of 


all sizes & substances on 
receipt of your enquiries. 


T+ Bye FORD LTD + SNAKELEY MILLS ¢ LOUDWATER + BUCKS 
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SPENCER CHAPMAN 
AND MESSEL, LTD. 





Regd. Trade Mark. 








OLEUM 

SULPHURIC 

BATTERY All 

Strengths 

NITRIC 

DIPPING 

HYDROCHLORIC 
(Muriatic) 

SALTCAKE 95% 

IRON OXIDE 


C 
I 
D 
S 








Spencer Chapman & Messel, Ltd., 


(With which is amalgamated 
Wm. Pearce & Sons, Ltd.) 


36, Mark Lane —_______London, E.C.3 


Works—SILVERTOWN, E. 


Telephone : 


Telegrams : 
Royal 1166 (3 lines). 


Hydrochloric, Fen, London 
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than any other British ¥ 
glass of similar quality 


Chance’s glassware has the accumu- 
lated experience of 100 years’ 
glass making behind it. 

Its excellence as regards resistance 
to attack by heat, acid, caustic soda, 
ammonia and ammonia chlorides is 
testified by the National Physical 
Laboratory, whose report we shall 
be pleased to send to you on 
application. 

Its production is scientifically con- 
trolled through every process, so 
that uniformity of composition, 
ideal thickness and perfect anneal- 
ing are assured 

Supplied by all the Laboratory 
Furnishers 

Price List and free samples sent on 
request 





CHANCE 
BROTHERS 
& CO. LTD 
Glassworks, 
Smethwick, 
Birmingham 


, 


nm 


cn nce ON ata ct 5G MENT: Fe 


RESISTANCE 
LABORATORY 
GLASSWARE 


rs 
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“BUXTON LIME 
for Paper Makers 


HE large number of quarries and variety 
of kilns under the control of the Buxton 
Lime Firms Co. Ltd. (a subsidiary company of 
Imperial Chemical Industries Ltd.) makes it 
possible for them to produce types of lime 
specially suited to any particular purpose. 


Thus, the paper maker may be assured of 
either a light burned lime eminently adapted to 
the manufacture of satin white or on the other 
hand a somewhat solid burnt lime with good 
settling properties for use in the caustic- 
izing process. 


Write for ful! information to: 


Imperial Chemical Industries 
LIMITED 


NOBEL HOUSE, BUCKINGHAM GATE, 
LONDON, S.W.1 


Sales Offices at: Belfast, Bradford, Birmingham, 
Bristol, Dublin, Gateshead-on-Tyne, Leeds, 
Leicester, Liverpool, London, Manchester. 


Agents for Scotland: Arthur & Hinshaw, Ltd., 
4 Blythswood Square, Glasgow. 


























Z 
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THE GAS LIGHT & COKE COMPANY: 


Salesman’s Office, Dauntsey House, Frederick’s Place, Old Jewry, 


LONDON, E.C.2 


have placed this space at the disposal of 


THE ASSOCIATION OF BRITISH CHEMICAL MANUFACTURERS 


to announce that 


CHEMICALS 


will be shown in Hall “K’ 
BRITISH INDUSTRIES FAIR 
February 18th to March Ist, 1929 











5 “eva Zz 
e om: , CHESTERFIELD 
} *,, DERBYSHIRE 













So.tip Drawn Steet 
CyLINDERS FOR THE 
STORAGE OF OxyGEN 
Hy DROGEN, 
NiTROGEN, 
Coat Gas, 
METHANE, 
SutpHurous Acip 


™ Carsonic Acip 
Nitrous Oxipe, 

AMMONIA, 

zx CHLORINE, 


PHOSGENE, 
AceTYLENE, 
E-c., Etc. 
| 


822... SS >= 
SS pies? 5 
= a. 
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in any shape or form 
and all alloys 


Articles in Precious Metals 
for the Chemical Industry 
supplied to any desired 
specification. 


Refiners and Assayers of 
Gold, Silver and Platinum 
Residues and By-Products. 





Sole Selling Agents for EDELMETALLE -VERTRIEBS A.G. (Rusplatin), 


Tauentzienstr,, 14 Berlin 


DERBY & CO. LC’ 


(Established 1797) 


27 Finsbury Square, E.C.2 


Telephone: Clerkenwell 0976, (3 lines) Telegrams: Plativet, London 
Assay Office and Refinery: WEALDSTONE, MIDDLESEX, 
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Telephone: LUTON 891 Telegrams: “LAPORTE, LUTON” 


. T 
B LAP’ —_ on 


Manufacturers of 


HYDROGEN PEROXIDE 


ALL STRENGTHS, INCLUDING 100 VOLS. 


BARIUM PEROXIDE 
BARIUM CARBONATE 


BARIUM SULPHIDE 


BLANC FIXE (Pulp and Dry) 
SODIUM SULPHIDE 


CONC. AND CRYSTALS 


SODIUM PERBORATE 


ACID PYROPHOSPHATE OF SODA 





IQLLLAIUUILLLTUUULULLALAULLLLULLU ILL a 


INULLUTIUUIUUUTUUVALUUHIUTE LALVLUALUOUUUUOUUOUUNUUUCULVUUULAUU AUC IUTUVOVAUUIVLUMUUIOUAVOULUUTUUERT EUCLA 


BB VIVIAN U VLU CULL 





















“EVERTRUSTY DEGEA™ 
CO MASK 


A safe protection against 
Carbon Monoxide. 








Are your workpeople fully protected ? 
Wallach Bros., Ltd., specialise in all types 
of up-to-date protective measures, and 
will be pleased to advise you. 





Every kind of Safety and Protective Appliances 





Write for Illustrated Blue Book of Safety Appliances No. 9. 


Wallach Bros., Ltd. 


49 Tabernacle St., London, E.C.2 


Telephone: Clerkenwell 1449 Telegrams : “* Hammerman, Finsquare, London.” 








“LIX" RESPIRATOR. 
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MELDRUMS - 


SPECIALITIES FOR ARTIFICIAL SILK IN 
MELDRUM ACID-RESISTING METAL 


_ ae . nf @... 








Illustration of portion of Export Order just completed for Bullion Refinery. 


CHEMICAL PLANT 


in Cast Iron, “MELDRUM” ACID-RESISTING METAL, Regulus Metal, Gun Metal, 


or lined with Lead, Vulcanite or Enamel. 


ACID EGGS. PIPES, BENDS AND TEES. 
STILLS. CAUSTIC POTS. 
JACKETED PANS. SALT CAKE PANS. 
MIXING PANS. ACID ELEVATORS. 
RECEIVERS. EJECTORS. 
FRACTIONATING COLUMNS. een hy ont 
RECTIFICATION TOWERS. a: OWES 
CENTRIFUGAL PUMPS. BOILING JETS. 
PLUNGER PUMPS. . AGITATORS. 
AUTOMATIC ACID ELEVATORS. PANS. 

COCKS AND VALVES. SPECIAL CASTINGS. 


COMPLETE PLANTS FOR CHEMICAL PROCESSES DESIGNED AND 
INSTALLED. 





MECHANICAL STOKERS. HAND-FIRED FORCED- 


DRAUGHT FURNACES. 


Positive ‘Smoke Cure” 
features; only found on 


SMOKELESS and GRITLESS. DESTRUCTORS FOR ART SILK the “ Meldrum” 
REFUSE, &c. All Sizes. 


TIMPERLEY, Nr. MANCHESTER 


The lowest in upkeep costs. 
The highest in efficiency. 





Furnace. 


LONDON OFFICE: 108, Victoria Street, Westminster. 
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Larger Output 


in shorter time 
and at less cost 


That’s just one of the benefits efficiency! Let us tell you how 
you get by using the KEK mill. the KEK mill can help you 
And in addition there’s sturdi- with your special products. 
ness, adaptability and unfailing Send a postcard for details. 


 INTEIN 


GRINDING & BLENDING 
MILL 


BUFFOLINE NOISELESS GEAR CO., LTD. 
27, LOTS ROAD, CHELSEA, S.W.10 












































The **‘HORNE” 


Thermostatic Valve Steam ‘Trap 


UTOMATICALLY 


controls the steam sup- 
ply to calorifiers of 
any design. 
Can be fitted to 
appliances where a 






steady temperature is 
required irrespective of the Will cope with large amounts of condensa- 
heating medium. tion. Easy to fit. Will work in any position. 
Saves labour and fuel, ensures EFFICIENT -*SIMPLE - DURABLE 
greater efficiency and the . 


upkeep is low, 
TRY THESE SPECIALITIES FREE 
WRITE FOR BOOKLET AND WATCH THE SAVING 


IT TELLS YOU HOW 
FIRST ORDERS OX APPROVAL 


HORNE ENGINEERING CO. 


35 - PITT STREET - GLASGOW 
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JOHNSON 


i MATTHEY 
He & CO., LTD. 
| 76-81 HATTON GARDEN, EC.L 
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sm) The Actual Refiners of (ts 
=) PLATINUM | 
st GOLD,SILVER & METALS arth 
f OF THE PLATINUM GROUP pereaes 
aie: MANUFACTURE & SUPPLY HEED 
OOOO e “KOK 
He these metals in all forms at 
Ey for industrial purposes aie 
st i SHEET GAUZE REID 
peer: ALLOYS eeree 
rs : i CRUCIBLES en 
He TUBING panies 
CEE SOLDERS 7 
Ce: WIRE FOIL ay | 
4] LABORATORY & ASSAY APPARATUS} 
+4] CHEMICAL COMPOUNDS ETC. ETC. 
Latest Catalogues upon application a 
+7 Phone: HOLBORN 6989 (P vePr) = 




















or write LEER 
76-81, HATTON GARDEN om 
LONDON €.c.f. fT 
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a 1. vee wal ame ae 
id-Proof Autoclaves 


Cast Iron Chemical Plant: 


These are only a few of the various types manu- 
factured. We undertake to quote to Customers’ 








specific requirements. 











DANTO-ROGEATé CIE: 


33-39 Rue des Culattes, Lyon. 
London Agent: 

bs H.SLooG, 45 GREAT MARLBOROUGH STREET, W.1. 

Telephone: Regent 2460. 





ee J 


RS 





citahaguting & Dressin 








for the 


CHEMICAL TRADE 


Thousands of these machines are 
working in all parts of the globe, 
grinding, granulating and shredding 
and dressing all kinds of material, 
animal, vegetable and mineral. For 
particulars send to Head Office. 





Harrison Carter ¢ of Dunstable 


Head Office: Dunstable, England 
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ERLING 
CHEMICAL 


for Purity-and 
Reliability~ 


PHARMACEUTICAL CHEMICALS!:— 


Bismuth Salts, Scale Preparations, Citrates, 
Hypophosphites, Bromides, Ether, etc. 
ANALYTICAL & RESEARCH CHEMICALS 


CHEMICALS FOR OILS, PAINTS, etc. 








Cobalt Salts, Nickel Salts, Linoleates, 
Resinates, Stearates, ete. 





RUBBER CHEMICALS & PIGMENTS 


Zinc Sulphide, Cadmium Sulphide, etc. 





PHOTOGRAPHIC CHEMICALS, GLASS & 
CERAMIC CHEMICALS, Etc. 


We invite enquiries for any special Chemical or Material you 
may require, 





THOMAS TYRER & Co., Ltd. 


Stirling Chemical Works 
STRATFORD, LONDON, E.15 


elegrams: 























XXXIV [SUPPLEMENT] The Chemical Age December 29, 1928 














The JOINTS are the weakest part of the fire- 
brick structure; therefore securely BOND 
the firebrick work of your Retorts by using 


“PYRUMA.... 


THE EVER-READY 
PLASTIC FIRE CEMENT 


“ PYRUMA” bonds the firebrick work in one solid 
mass. 
Sets hard like Portland Cement without heat. 
Resists high and intermittent temperatures. 
Can even be applied to a red-hot surface ! 
No mixing—used straight from the keg. 


“PYRUMA”—THE FIREBRICK BOND 


INCREASINGLY USED BY FURNACE 
OWNERS OF EVERY DESCRIPTION 


1 cwt. keg 22/6 Carriage paid. 


J.H. SANKEY& SON. L’? 
(CANNING TOWN.) 
Fire Brick and Fire Cement Manufacturers since | 857 
Head Office and Works: 
“—_ Wharf, CANNING TOWN, London, E.16 











ephone : Telegrams : 


Albert Deal 1061 (7 lines) “ Sankey, Canning Town” 








MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


Principal : B. MOUAT JONES, D.S.O., M.A. (Oxon.). 
UNIVERSITY OF MANCHESTER 


(Faculty of Technology). 
DEGREE COURSES IN TECHNOLOGY. 


The Prospectus gives particulars of the courses leading 
to the Manchester University Degrees (B.Sc.Tech., M.Sc. 
Tech., and Ph.D.) and Certificates in the Faculty of 
Technology, in the following Departments :— 


MECHANICAL ENGINEERING (Prof. Dempster Smith 
M.B.E., M.Sc.Tech. 


M.LME,). 
ELECTRICAL ENGINEERING ots = Mere M.A., 


.E.). 
MUNICIPAL AND SANITARY (G. ge rag 

ENGINEERING D.Sc. Eng., A.M.Inst. 
CE., A.M. Inst. M. & 

Cy. E., F.R.San.I.). 
APPLIED CHEMISTRY including General Chemi- 
cal Technology, Chemistry 
of Textiles(Bleaching, Dye- 
ing, Printing and Finish- 
ing), Paper Manufacture, 
Metallurgy and Assaying, 
Chemical Technology of 
Brewing, Electro-Chemis- 
try, Photography, Colour- 
ing Matters, Foodstuffs 





and Fuels. 
(Prof. James Kenner, 
Sc., Ph.D., F.R.S.) 
TEXTILE TECHNOLOGY (Prof. W. E. Morton, 
M.Sc.Tech.). 
INDUSTRIAL (J. A. Bowie, M.A., 
ADMINISTRATION D.Litt.). 


(Post-Graduate Certificate Course) 


Prospectus will be forwarded free on application to the 
Registrar, College of Technology, Manchester. 











Telegrams—"“ Best, Longport ” 
EST. 1836 


Telephone—“ Potteries Central’ 82/ 
Welstanton 19 


JAMES BEST 
AND SONS 


LONGPORT, STOKE-ON-TRENT 








China Clay _ Ball Clay 
Oxides of Cobalt 


QUALITY ! 











EBONITE 


(VULCANITE) 
nT in (BRITISH MADE) 


for 
Chemical and Dye Work 











SHEETS 
RODS 
PIPING 

MOULDINGS 











THE BRITISH EBONITE CO. LTD. 
HANWELL, LONDON, W.7 
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P. & B. EVAPORATORS, Loo. 


STEPHEN’S HOUSE, VICTORIA 
EMRANKMENT. WESTMINSTER, S.W.1 


Telephone: VICTORIA 3044. Telegrams : ““ THERMOVAP, PARL, LONDON.” 





(Sole Manufacturing Licen- for Great Britain, Irelands 
sees of La Société Générale 
a’ Evaporation, Procédés 


Prache and Bouillon, Paris, 


British Colonies, Depen- 
dencies, and Mandatory 
Territories.) 


VAPOUR RECOMPRESSION 
SPECIALISTS 




















PLANT FOR GLUE LIQUORS to evaporate 675 litres per hour 


GLUES GELATINE GLUCOSE 
CAUSTIC SODA FRUIT JUICES FOOD PRODUCTS 
DISTILLED WATER CRYSTALLIZING FLUIDS 
TABLE SALT SUGAR JUICES SULPHATES 
SULPHITES DISTILLERY REFUSE WASTE LIQUOR 
RECUPERATION TANNING EXTRACT 


SALT GLYCERINE LYES 





SOCIETE GENERALE. a’ EVAPORATION 


PROCEDES 


PRACHE & BOUILLON 


PARIS—25, Rue de la Pépiniére—PARIS 
Téléphone: LOUVRE 17.30. INTER 10-43. Télégrams ; PRAEBOU—PARIS—118 
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“CIRCULATOR” 


THE WORLD'S BEST WET GRINDING, MIXING and INCORPORATING MILL 


(PATENT) 






a 


Easily converted to a k 


DRY POWDERING MILL #™ 


The simplest and most easily operated Superfine Grinding 
Machine ever offered. 

Many Repeat Orders received for use in the Chemical, Colour, 
Paint, Dye, Calico Printing, Patent Fuel, Linoleum and other 
industries. 


Produces Stable Emulsions, Colloidal Suspensions, Homogenizes, Grinds 
Coal, Pitch, Pulp Colours, Vat Dyes, Oxides, and Ochres, Nickel, Road 
Material, Food Products, etc., at a rate and to a degree of fineness hitherto 
unobtainable, in a wide range of consistencies, from liquid to semi-pastes. 


Low Power Consumption, Self-cleaning, Easily and Cheaply installed, and 
Silent in operation. 


Our wide experience in Grinding and Mixing problems, also our Demon- 
stration plant, is at clients’ disposal—free. 


Follows & Bate, Ltd. Gorton, MANCHESTER 


(Also Makers of all classes of Crushing, Mixing and Grinding Plant for the Paint and Chemical Trades) 


ALBABAAABABAAAZAAZBZBZAABAAABAAAZZABAAZBAABABAAAN 
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For reasons of Hygiene and 
Economy—recover your Dust 


vi \ 
**Visco-Beth”’ 
Dust Collector 
in a Soap Pow- 
der Factory. 


a -— 


( 


VISCO-BETH 


Dust Collectors 





EL ~~. from the economy of salving dust 
] set up in grinding valuable materials, there 

( ‘is an added advantage. Pollution of the air 
both inside and outside the factory is prevented. 


." 
The best plant for the purpose 1s “‘ Visco-Beth”’ 
Dust Collectors. These will recover almost 
100 per cent. of the dust liberated during 
manufacturing processes. 


\ (~ 


This entirely automatic plant is invaluable in chemical works, 
soap works, cement, flour, and metallurgical works. In one 
works, zinc oxide dust valued at {600 per ton is being 
recovered. Your dust may be worth still more. Ask us to 
quote you for a suitable ‘“ Visco-Beth”’ Dust Collector. 


“VISCO' 








- JINGINEERING COF? 


Telephone Victoria 9024 162 GROSVENOR ROAD, LONDON SW1 


Telegrams: ‘* Curtmit, Churton, London.” 





Makers of ‘‘ Visco” Cooling Towers and ‘‘ Visco"’ Air Filters. 
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CORTIN & CORKING LTD. 


Chemical Plant Manufacturers 
ST. LAWRENCE ROAD 
NEWCASTLE-UPON-TYNE 


T { PHONE: 551 CENTRAL 
ELE* crams: “CORTIN, NEWCASTLE-UPON-TYNE ” 


ACID VALVES, TAPS, FITTINGS, Gc. 
FOR THE CHEMICAL & ALLIED TRADES 





No. 33. 
Acid Power Pump. 

































H. K. LEWIS & Co. Ltd. 


SCIENTIFIC and TECHNICAL 
BOOKSELLERS 


LARGE STOCK OF TEXTBOOKS AND RECENT 
LITERATURE IN ALL BRANCHES OF SCIENCE 
THEORETICAL, TECHNICAL AND APPLIED 





All kinds of SCIENTIFIC and GENERAL STATIONERY 
kept in stock. 
Second-hand Department ~- ~- 140 GOWER STREET 


Catalogue on application. Telephone: Museum 4031 





Scientific and Technical 


Circulating Library 


Hours: 9 a.m. to6 p.m., Sats. to 1 p.m. 


Annual Subscription : 
Town or Country from ONE GUINEA 


ALL THE LATEST WORKS OBTAINABLE WITHOUT DELAY. 


CATALOGUE of the Library, revised to December, 1927. Part I, 
Authors and Titles, Just Published. Part I], Subjects Index, will be 
ready shortly. Demy 8vo, price complete, 15 ~ net (to subscribers 7 6 net). 


BI-MONTHLY Lists of Additions sent post free on request. 


136 Gower Street and 24 Gower Place 


Telephone: MUSEUM 7756-7-8 LONDON, W.C.1 












































HURRELL | HOMOGENISER 


Patent 214308 


HIGHEST EFFICIENCY 
MODERATE COST 
EXTREME EASE OF 


















Emulsifications 
and Minute 


Disintegrations INSTALLATION 
in liquid LINED WITH MONEL 
METAL OR 


suspensions. OTHER 


ALLOYS 


Automatic 
Control 
of Rate of 
Treatment 


Self 
Cleaning 


PARTICULARS 


"G. C. HURRELL & co. 3 wl 1116 
Old School Works, Woolwich Rd., Chariton, S.E.7 









































WALKER’S 


(RUBBER 


JOINTING 
COMPOSITION) 








is absolutely the 
world’s finest remedy 


A 12inch sample will remove all doubt 


Write for Catalogue No. 1. C 











Sole Manufacturers : | 


ial Walker & Co., Limited 


“Lion” Works, Woking, Surrey | 





“Phone : Telegrams : 


WOKING 1040 LIONCELLE, PHONE 
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HALLETT ann SON 


NORWAY WHARF 
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THE FULLEST ENGLISH 
LIST OF REAGENTS 


The Judex catalogue 
contains the fullest 
list published in this 
country of analytical 
reagents guaranteed 
to conform to A.R. 
Standards. 

The reagents (with 
their prices)are given 
inconvenient groups, 
as required for va- 
rious industries. 





Every Research and 
Works Laboratory 
should have a copy 
of this book. It will 
be sent free on ap- 
plication. 

All Judex chemicals 
are tested under 
the personal super- 
vision of highly 
qualified research 
chemists. 


Judex 


CHEMICALS & REAGENTS 


THE GENERAL CHEMICAL AND PHARMACEUTICAL CO. LTD 


WILLESDEN, LONDON, N.W.IO. 


Contractors to H.M. Govt. 











“THE MASTER KEY to Chemical Knowledge.''’— 
SS Leather Trades Journal. 





FOURTH EDITION NOW READY 


Revised to date and greatly enlarged 


KINGZETT’S 


CHEMICAL 
ENCYCLOPADIA 


An epitomized digest of Chemistry and its industrial 
applications 


q ‘* Undoubtedly the most useful single work of 
reference we have. . . . e can imagine no 
commercial or professional man’s office where it 
will not be found of value.”"—Chemical Trade Journal 











There is no other work in existence that covers 
such an_ extensive territory of up to-date 
information concerning chemistry and its industrial 
applications. 


Demy 8v 


Pe vii + g07. PRICE 35s. — 


Inland, 9d.; 
Abroad, 1s. 6d. 


The value of this edition is greatly enhanced by the 
inclusion of bibliographical references. 


Bailliére, Tindall & Cox, 7 & 8, Henrietta St., London, W.C.2.- 
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SIMPLIFYING 
DIFFICULT 
PROCESSES 


TANTIRON © 


(Registered) 
The first real Acid Resisting Alloy 


ever put on this market. 







Tantiron is a hard, close-grained, silver-white alloy having 
a general resistance to corrosion and not merely 
a specific one such as the majority of so-called 
resistant alloys. Rust, oxidation and chemical corro- 
sives have no effect upon it—hence its universal 
applicability for chemical plant such as that for the 
manufacture of Sulphuric and Nitric acids, for nitration 


and so on. It has a further advantage that castings 
of any size, from a few ounces in weight up to several 
tons, are made with equal ease. Melting at about 


1200° C., density 6-9. 
Tantiron for HCl. 


We manfacture every 
kind of Chemical and 
Industrial Plant in Steel, 
Copper, Lead, Special 


TANTCOPPER 


CELLULOSE ACETATE 


Manufacturers of Plant 


for the Cellulose Ace- 
tate, Artificial Silk, 
Film and Transparent 
Paper Industries, 
Mixing Pans, Cellulox 
Dope Filters, Pumps, 
Storage Tanks, etc. 














Cast Iron, Aluminium, 
Regulus, or alloys of 


these or any scale for 











any temperature 


whether subject to 
corrosion or _ erosion. 











SCHSHSHESSESOSSSHSSSSSETEE HS SEEES 


The LENNOX FOUNDRY Co. Ltd. 


TANTIRON FOUNDRY, GLENVILLE GROVE, LONDON, S.E.8 
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WHEN you plan to put in a new plant— iat A 
whatever it may be—a mixer—an aci a / 
ye evaporating §pan—any ~~ of ‘S on 
chemical equipment—corrosion will occupy wpe 
a prominent, if not the most important, sires 
place in your calculations. Here, there and WP ll “> G Wp 
everywhere, in the minds of leading chemical 
engineers, FIRTH STAYBRITE STEEL 
is minimising the corrosion factor—the 2 
doubts as to the useful life of the plant— | 
just because it does away once for all with 










the bogey of chemical attack. WYtH yy 
‘td ‘ive 
No other commercial metal can substantiate GGG Wt Gad 


the claim to a longer or more useful list of 
acids, alkalies, or other conditions against 
which it is practically immune from 










deterioration. 
Moreover, as a steel for constructional \ 
purposes, it possesses remarkable mechanical UMW Vi 
° L; Y Gy, —L, Gy, 
properties. 4.0000. 4 


Write for booklet 149, which gives full details 
as to the use of Firth Staybrite Steel 
in the Chemical and Textile Industries. 








LTD., SHEFFIELD 
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WOOD VATS & TANKS 


SPECIALISTS SINCE 1766 


WOOD VESSELS FOR LIQUIDS SUITABLE 
FOR ALL TRADES, 50 to 150,000 GALLON 
CAPACITY. 

x * & 

DYE VATS & TANKS oF att DESCRIPTIONS. 
x xs =X 
VESSELS FOR CHEMICAL WORKS IN ALL 
SIZES AND SHAPES. 

x x x 
LEAD LINED TANKS WITH PROPERLY 
BURNT JOINTS. 
=x + & 

CIRCULAR BOILING VATS, WOODEN 
PRESSURE VATS, VACUUM BOTTLES, ETc. 
x + & 

HIGH CLASS RELIABLE WORK. 





CARTY & SON, LIMITED 


Harpers Roap, PeckHam, Lonpon, S.E.15 
Telephone : NEW CROSS 1826 
































DEAINE 





(THE VULCANISED RUBBER COMPOUND WITH 101 USES) 


For whatever use rubber is employed D€XINE™ can with confidence be used 
to greater advantage. Apply every test you know, -DEXINE will stand them. 


Another of our products is DEXONITE” —“* The Super-Ebonite "—used exten- 
sively in the Radio, Electrical and Allied Trades, Artificial Silk Industry, Chemical 


and Dye Works, etc. A free sample will willingly be sent on request. You are 
under no obligation. 


DEXINE Ltd., ABBEY LANE, STRATFORD, E.15 


Telegrams: Dexine, Phone, London. Telephone: Maryland 2435 


“DEXINE” Instead of Rubber 






A 


> 
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R. W. Greeff & Co. Ltd. 


THAMES HOUSE, QUEEN STREET PLACE 
sp es cieataliattinaaia E. aA same 


City 6550 (8 lines) 
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and at :— _ 
Par ona ge ACETONE NEW YORK: 

kta ACID ACETIC RW. GREEFF 
MANCHESTER. ACID FORMIC vs -s 


AAA Ab bbb bbb bbb bbbbbiibbbbbbhiidea®> 


64, Water Street. 


ve ACID OXALIC etn 
FORMALDEHYDE LEAD ACETATE BROWN 
LEAD ACETATE WHITE 


POTASH BICHROMATE 
SODA ACETATE SODA NITRITE 


SODA BICHROMATE SODA PRUSSIATE 


Complete range of Chemicals, Intermediates and Solvents for all trades. Enquiries Solicited. 


vy 
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TMM Mor Mn cL Tn 


SCOTTS 
manufacture :— 


DRYERS, Vacuum and Atmosphere, Stationary 
Mixer and Continuous Types. 

EVAPORATING PLANT. Salting and Non- 
Salting, Pressure and Vacuum Types. 

EXTRACTING PLANT, for Oils, Fats, 
Waxes, from Vegetable and Animal Products. 

SOAP, GLYCERINE RECOVERY, and 
Distillation Plants. 

— SPLITTING and Fatty Acid Distillation 

ants. 

IMPREGNATING PLANT, SOLVENT 
RECOVERY PLANT. 

CAUSTIC SODA and POTASH PLANTS, 

ELECTROLYTIC SODA PLANT. 

eo CHEMICAL PROCESS 

RECOVERY PLANT FOR’ TRADE 
WASTES. 


Our Technical Staff, Laboratories, Experimental Plants, 
and Long Experience at your service for New Problems, etc. 





TTT DUCUUETAASUUEDU EATEN Un 
———— ——————— — 





ci A Recent ay pe Vacuum ae sing Plant 


GEORGE & SON (London) LTD. 
ERNEST S C O T T & CO., LTD. 
BRADFIELD ROAD, SILVERTOWN, LONDON, E.16 


Also at 19 WATERLOO STREET, GLASGOW. 
QOULEUANEEROURSDEANOGQUAAEREUCGOEEGOOOCEOOUOEUOOOUEEORGOREOOUOEDORGUGEOOOOGCUOOESEOAOGSEOOGUOEOOOOGEUSOGASOOORADOOLODULOOGEOVORESOOOESOOLOOLONOGOUSONSOOUOUUOUAEA?NULOOLEDUOOOGUUOUROSUROEOUEAORDOOOORDROOODEROSDREROOOOOCOEOUULL 
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BRITISH GLASS: MONAX, 


Continental 
BALANCES AND WEIGHTS 
+ ;: Analyst and Student 


for all purposes 











METERS, etc. etc. 





Manchester Agents for 


Catalogue on application. 




















CHEMICAL AND 
SCIENTIFIC APPARATUS 


PYREX, 
CHANCE’S, WOOD'S, etc : 


LABORATORY PORCELAIN, British 


THERAOEETERS AND nicatusiniaiemas 


GAS ANALYSIS APPARATUS, CALORI- 


MICROSCOPES AND ACCESSORIES 


Messrs, W. WATSON & SONS’ INSTRUMENTS 


Telephone; CENTRAL 8580 (Private Exchange) 
“ PHARMACY, MANCHESTER” 


Telegrams : 











FIRST AID 


and 


the 





The “VICTORIA” Cabinets 


Made of Baywood, polished and well 
finished, comply with the Workman's 
Compensation Act (1923), and are so 


arranged that the contents are accessible 
at a moment's notice. 





STRETCHERS, OXYGEN BREATHING 





APPARATUS, RESPIRATORS, SMOKE 








Laboratory Furnishers, Chemical and Scientific Apparatus. 








 “TROPICAS” 


(Registered Brand} 


Mastic Asphalt 


Of our own manufacture renders 
Works’ Floors, Pavements, Road- 
ways, etc., highly resistant to the 
Heaviest Foot, Trolley or Vehicu- 
lar Traffic, particularly where water 
is constantly present on the surface 
and the temperature higher than 
normal. 


“ACITENEO” 


| (Registered Brand) of 
| Acid-Proof Asphalt 


Efficiently resists the acids as used 
in industrial processes. Write for 
tull information and samples to: 


- DICKINSON Lop. 


FAIRCLUFF STREET, BOLTON °"°35; 








JAMES WOOLLEY, SONS & CO. Ltd. 


Pure Chemicals and Re-agents. 


76, DEANSGATE, MANCHESTER 


Offices & Warehouse : VICTORIA BRIDGE. Laboratories & Works : KNOWSLEY STREET. 





HELMETS, PROTECTORS FOR THE 
EYES, HANDS AND FACE, etc. etc. 


AMBULANCE ROOM REQUIREMENTS 








Catalogues cn request 


















































ENGLISH DRAWING 


and 


SURVEYING INSTRUMENTS 








meee ® 171 1 tore ~— MARCHES. bea 





Catalogue Series A82, sent Post Free. 





RECENT AWARD: Diploma, First 1 M % 
Order of Merit with Gold Medal, Inter- | “le. Manufact 
national Exhibition, Dunedin. Slide Rules. 


cales. 
Drawing Boards. 
Tee and Set Squares, 


Contractors to the British and other 
Governments and leading Engineering 








Establishments throughout the world. etc., etc. 
ea ar Drawing Office 
A. G. THORNTON \_ Siationery. 
LTD. Plan Reproduction 
PARAGON WORKS Work. 
KING ST. WEST Sectional Material in 
MA NCHES TER rolls, sheets, pads. 





etc.— a speciality. 
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‘“B.B.” ELEVATORS 











COMPLETE 
ELEVATING 
AND 
CONVEYING 
PLANT. 
Totally-enclosed Bucket Handling coke with an open 
Elevator. type ‘'B.B.’’ Bucket Elevator. 





BAGSHAWE 


DUNSTABLE & CO., LTD. CAL 









































It stands up well to the job— 
THE CONQUEST 
GRINDING & PULVERIZING MILL 


FOR GRINDING & PULVERIZING, 














Embodies the latest principles which ensures 


HUMINT 


THE CONQUEST — 


has been eliminated to a remarkable extent. 


2 : continuous running without “ nursing.” : FULL 

S MILL : 2 z 
= Is = Low power consumption and maintenance = PARTICULARS 2 
2 100°, = cost ensure economical pulverizing. : ON 2 
= BRITISH : No need for heavy toundations as vibration = APPLICATION ~— 


MMT 
HN AUATEETTH 


Deals effectively with the most difficult 
materials giving a high “ flour’’ content. 


THE CONQUEST MILL ENGINEERING CO., LTD. 


Craven House, 121, Kingsway, London, W.C.2 
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THE ONLY WAY 
TO DEAL WITH 
REFUSE IS TO 


BURN IT. 
x 


MANLOVE’S 


INCINERATORS 

ARE THE MOST 

SATISFACTORY 
FOR THIS 
PURPOSE. 























| INCINERATORS 


FOR BURNING REFUSE 





MANLOVE, ALLIOTT & CO., LTD. | 


ENGINEERS 


NOTTINGHAM 




















VARIOUS TYPES 
AND OF 
GRATE AREAS 


TO SUIT 
CONDITIONS. 


x 


SUPPLIED 
WITH 


‘OR WITHOUT 
FAN. 























SIMPLE, 


TODD BROS., WIDNES 


DRUM MAKERS FOR OVER HALF A CENTURY 
ON ADMIRALTY LIST 


*Phone, 167. 


SAFE, CONVENIENT 


TODD’S 
“AWLTOPLID" 
DRUM 


the steel package that gives you the FULL 
OPEN TOP for filling and emptying. 


SEND FOR PARTICULARS 


We are also makers of all kinds of light Drums and 
Kegs up to 42 inches high X 22 inches diameter. 


Grams., TODD. 
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HYDROFLUORIC || prorecr 


ACID YOUR 


AMMONIUM BIFLUORIDE BUILDINGS 
SODIUM FLUORIDE 


( N ) yf \7 q Vg \] a 
poet a CORROSION 
ACCUMULATOR ACID — 


Also Specially Pure Hydro- 
chloric, Nitric, and Sulphuric 


ACIDS FOR ANALYSIS 


JAMES WILKINSON & SON, LTD. 


Tinsley Park Road, SHEFFIELD 
Telegrams: ‘* Chemicals, Sheffield" Telephone: 41208 




















If you have 


-HEAVY CORROSION 
in your Works due to 


ACID FUMES 






REGISTERED 
TRADE 
MARK 





$ 


| | SPRAYING MACHIKE® 


Heavy corrosion will not necessi- 
tate your going to the expense of 
buying new plant if you use these 


66 " world-famous spraying machines. 
ANTI-SULPHURIC FRAMEL For over 30 years Four Oaks have 


write for samples and 
particulars of 


been the symbol of efficiency, 
speed and economy. Whether it 
be for paint or disinfectant, spray 
them with a Four Oaks Machine. 
We shall be pleased to send you 
full particulars. 








Sole ACanufacturers : 


GRIFFITHS BROS. & CO. “FOUR OAKS" 


LONDON, LTD. SPRAYING MACHINE CO. 
PAINT, ENAMEL AND VARNISH SPECIALISTS Four Outs Weeks, Steten 
Coldfield : Birmingham 
BERMON DSEY, LONDON, S.E.16 "Grams: "Phone: 


“* Sprayers," Four Oaks 305 Sutton-Coldfield 
<< comm omnes 
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y acut " 5°/o vacuum. ABOUT 3,000 
Suction capacity 200 cub. ft. per min, MACHINES 
Driven by Steam Turbine, 10 B.H.P. IN DAILY USE 


Rotary Air 
Compressors 
and Vacuum Pumps 


NON STOP RUNS OF 
MANY MONTHS’ DURATION 





Bernard Holland &@ 


17, Victoria Street, London.SW1. 


BRITISH REPRESENTATIVE FOR THE CHEMICAL INDUSTRY 


L.A-MITCHELL.AM1Mech.E, 20, COOPER ST.. MANCHESTER. 
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Ly, 
pn? “ren 
FARNWORTH, NR. BOLTON. 


) TELEPHONE: 410 (2LINES) $ 
D 
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LEA RECORDERS 


FOR THE 


CHEMICAL ano ALLIED TRADES 







ACCURACY ° 
GUARANTEED 
WITHIN 
1 PER CENT. 


Specially suitable for measuring :— 
BOILER FEED WATER, 
CONDENSATES, 

PUMP DISCHARGES, 
CHEMICAL LIQUORS, ETC. 





NOw IN USE FOR 


MEASUREMENT of CAUSTIC LIQUOR 
IN CONNEOTION WITH 


ARTIFICIAL SILK MANUFACTURE 





Write for Interesting Booklet ‘‘M” to: 
THE LEA RECORDER Co., Ltd., 
28, DEANSGATE, 
MANCHESTER. 


SELF-CONTAINED 
AND 
ENTIRELY ENCLOSED BOILER FEED 

RECORDER. 
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NEW VACUUM PUMP UNIT 


specially designed for use in connection with 


AUTOMATIC LABORATORY VACUUM INSTALLATIONS 
suitable for use in Chemical and Physical Laboratories. 
The compact self-contained unit consists of a motor driven pump, absorption and 


equalising tank, traps, silencers, etc., all mounted on substantial iron tray, with outlet 
ready for connection to existing or new pipe lines. 


We are demonstrating a small vacuum system at 


THE PHYSICAL & OPTICAL SOCIETIES’ 


EXHIBITION 


at the 
Imperial College of Science, Imperial Institute Rd., 
South Kensington, S.W.7 


W. EDWARDS & COMPANY 


8a, Allendale Road, Denmark Hill, LONDON, S.E.5 


Telephone : RODNEY4832 Telegrams: EDCOHIVAC, PHONE, LONDON 
e 
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CHAS. PAGE & CO., LTD. 

















FIRST HAND 
ACETONE 


ACID ACETIC 


ACID LACTIC (all grades) 

ACID OXALIC ACID 
ACID TANNIC 

ALUMINA SULPHATE 
BARIUM CHLORIDE 


BARIUM NITRATE 
COPPER SULPHATE 
CREAM OF TARTAR 


FORMALDEHYDE, 40% vol. 
HYDROGEN PEROXIDE 
LIME ACETATE AND 
MANGANESE SALTS 
MANGA 
FORMIATES 


























POTASH CAUSTIC 
POTASH CHLORATE 
POTASH PERMANGANATE 
POTASH PRUSSIATE 
SALAMONIAC 

SODIUM ACETATE 
SODIUM CHLORATE 
SODIUM HYPOSULPHITE 
SODIUM NITRITE 
SODIUM PERBORATE 
SODIUM PHOSPHATE 
SODIUM SULPHIDE 
SULPHUR CHLORIDE 
TARTAR EMETIC 
ULTRAMARINE BLUE 
ZINC SULPHATE 








COMPLETE LIST ON APPLICATION 





M A N C H E &y T E R Telegrams :}'Inland—“ Paganini, Cannon, London.” 


Foreign—‘“ Paganini.” 





ROYAL ' || 37, KING WILLIAM STREET, 41, 
EXCHANGE, LONDON - : E.C. 4 


GLASGOW 








It doesn’t matter 


to a Westinghouse Air Compressor, if it is located outdoors, or in any 
exposed position. 





Originally designed for hanging on the outside of a locomotive, it is 
impervious to all conditions of weather. 


It occupies very little space, and can be hung on to any substantial support, 
no foundation being necessary. If fitted with a governor, it will work continu- 
ously without attention, beyond periodical replenishment of the lubricators- 











Write for illustrated catalogue P.P. 2. 








eee 














The lower photograph (by courtesy of Messrs. Davey, The Compressor shown above is permanently mounted on 
Paxman & Co., Ltd., Colchester), shows a Westinghouse _ an acid tank from which the acid is pumped by compressed 
Compressor mounted on one of their portable engines, air. The tank,with compressor, is bodily lifted into a steam 
and supplying compressed air for the lifting of melted wagon from the boiler of which steam is taken to work 
bitumen in their roadmaking plant. the compressor. (By courtesy of Messrs F. W. Berk & Co.) 


AIR COMPRESSORS 


CAN BE HUNG UP ANYWHERE 





The Westinghouse Brake & Saxby Signal Co., Ltd., 
82 York Road, King’s Cross, London N.1. 








ST. VINCENT PLACE, 
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WHAT IS THE LUX SYSTEM? 


A perfected method of employing an 
inert harmless gas to smother fires where 


rapidity—safety of operation—and 


absence of damage are essential. 


LUX WILL EXTINGUISH ETHER, 
ALCOHOL & ACETONE FIRES. 


May we send you full details > 


WALTER KIDDE & COMPANY, Inc. 
2, Victoria Street, LONDON 














iF emis! Paterson 
( : Water 

q Softener 
) < — : Se a ae 8 ial seg The outcome of 25 
7 _ es ee Aas ces APR ems PAS ee ites eA years’ experience 


) The PATERSON ENGINEERING Co, L1D. | 





Soft Water 
7 for Boiler Feed and 


Trade Processes. 
Instal the most 
reliable plant— 


The 

















and specialisation. 


93 WINDSOR HOUSE, KINGSWAY, LONDON, W.C.2 7) 
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BROTHERTON 


AND COMPANY LT D. 


LEEDS. 





LIQUOR AMMONIA BICARBONATE of AMMONIA 


All Strengths 


SULPHATE OF AMMONIA 


CARBONATE of AMMONIA 


COAL TAR PRODUCTS PICRIC ACID SALTCAKE 
SULPHURIC ACID MURIATIC ACID 
SULPHUR DIOXIDE SODIUM BISULPHITE 


Anhydrous 
DYESTUFFS HYDROSULPHITES 


ME;STACHROME 
AF TERCHRIOME 
ACID BASIC jVAT 


SODIUM HYDROSULPHITE 
FORMOSUL ZINC FORMOSUL 
LAUNDROS LEUCOTROPES 
































WATER 


from 


BOREHOLES 





If you use a large quantity 
of water, a borehole will 
be an economical propo- 
sition for you. We will 
advise you without charge. 





LE GRAND, SUTCLIFF & CELL, 


LTD. 


Artesian Well and Pumping Engineers 
SOUTHALL, LONDON, W. 

















Telephone : Established Telegrams 


Testing Well bored at Guildford. Pumping 60,000 G.P.H. SOUTHALL 1394 1872 * LEGRAND,” 
October, 1927. (Three lines). —_— SOUTHALL. 
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That book you want! 


Foyles can supply it. Dept. No. 7 is devoted to Books on 
Technical subjects and Applied Science. The entire stock of 
over ea million volumes on every ivable i is 
classified into twenty Departments, each of which is managed 
by an expert and issues its own Catalogue. Call and examine 
the stock et your leisure. If unable to call, write stating 
requirements and interests. Suitable catalogues will then be 
sent, post free. Books sent on approval to any part of 
the world. 


That book you no longer want / 


Foyles will bay it—a single volume to a library. 


FOYLES FOR BOOKS 


W. & G. FOYLE, Ltd., 119-125, Charing Cross Road 
London, W.C.2. (Gerrard 9310). 











The Glenboig Union Fire Clay 


48 WEST REGENT ST., GLASGOW Co., Ltd 
Tel. Address : “* Glenboig, Glasgew.” 





Contractors to the Principal National Arsenals of Europe 
ON THE ADMIRALTY LIST 

60 Prize Medals and Diplomas ef Honour. Mighest Award Wherever Exhibited. 

British and Internetional 





Exhibitions. iF : gj BE 
11 Bronze Medals tf Boe. Pe ee a 
18 Silver Medals. ct nS  ¢ 
19 Gold Medals af a f 8 





| Grand Prize Brosele Where others melt or split up 
heme yf GLENBOIG STANDS 


60 In ewery case the highest award given for Fire Clay Goods. 





ARTHUR J. DICKINSON, L* 


(ESTABLISHED 1864) 
Tar and Rosin Distillers, Mastic Asphalte 
& Chemical Manufacturers & Merchants 





Send us your Enquiries for 
ACIDS, DISTILLED WATER, ROSIN, 
BRONZE SOLUTION, TAR, PITCH, 
CREOSOTE, I\APHTHA, GREASES, 
MASTIC DISINFECTANT FLUID, 
ACCUMULATOR ACID 





WE ARE MANUFACTURERS 





Also we import large quantities oy 
STOCKHOLM & ARCHANGEL TAR & PITCH 


SAMPLE BOTTLES IN WOODEN CASES 


Your Enquiries will have our earnest attention 








TELEPHONE: NEW CROSS 403 


Inland: “ NEPTARDIS, PHONE, LONDON” 
Foreign: ** NEPTARDIS, LONDON ” 


NEPTUNE TAR & CHEMICAL WORKS 
TRUNDLEY’S RD., DEPTFORD, LONDON, S.E.8 


TELEGRAMS | 














BLOOD 


ALBUMEN 


LIGHT AND BLACK 


The Animal Products Co., Ltd. 


Benson Street, Liverpool 








J. M. COLLETT & CO., LTD. 


GLOUCESTER : BNGLAND. 
SULPHUROUS ACID 
SULPHITES, BIGULPHITES 


AND METABISULPHITES 
HIGHEST PURITY FOR USE WITH FOOD PRODUCTS 


Export Agents: BRYCE. ROBARTS & Co., Ltd. 43-45, Great Tewer Street, E.C.3 




















Institute of Chemistry of 
Great Britain & lreland 


Founded 1877. Incorporated by Royal Charter, 1885. 


APPOINTMENTS REGISTER—A Register of 
Chemists who are available for appointments 
is kept at the Office of the Institute. The 
facilities afforded by this Register are available 
to Companies and Firms requiring the services 
of rym 3 tical, Research, an Works Chemists, 


and to Universities, Colleges, Technical Schools, 


&e., requiring Teachers of Chemistry and 
Technology. 


All communications to be addressed to the Regis- 
trar of Chemistry, 30, Russell Square, London, 


W.C.1. 











ACID PLUNGER PUMPS 


IN SILICON IRON AND 
STAYBRITE FOR TOWERS. 


NO VALVES. NO PACKINGS. NO JOINTS. 


Glandless Centrifugal Acid Pumps in Silicon Iron, Staybrite 
and Heat-proof Stoneware. 


Acid Tank Linings for every case, including boiling weak acids. 
Storage Linings and Floorings. Glandless Acid Valves. 


Press Mouldings, Linings, Pipes and Containers in Bitumen, 
Bakelite, and other mixtures of high tensile strength. 


Acid-proof Cements and Compositions. 


GUTHRIE & ¢O. 


ACCRINGTON. 
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FAST COTTON DYEING 
an COLOURS a 


Excellent and comprehensive ranges of fast to light 





direct colours, sulphur, developed, and vat dyestuffs 














The Clayton Aniline 
Co., Ltd. 


Registered Offices and Works: 


CLAYTON, MANCHESTER. 


Sole Concessionaires for England of 
THE SOCIETY OF CHEMICAL INDUSTRY IN BASLE, BASLE, SWITZERLAND. 





BRANCHES IN 
LONDON - BRADFORD - GLASGOW _ .-_ LEICESTER 
40 Southwark St., S.E.\ 83 Westgate 13 Bath St. Bowling Green St. 


(a. W. WARDROP & CO.) 





Specialists in the Manufacture of Dyestuffs for 
Textile Fabrics and Leather, also for Artificial Silks. 


Telegraphic Address : Telephone : 
CIBA, MANCHESTER CITY 7115 (5 lines) 





VIEW OF WORKS 
THE CLAYTON ANILINE COMPANY 1» 
CLAYTON, MANCHESTER, ENGLAND 
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BENN BOOKS 
ON CHEMISTRY 


*x * * 


INDUSTRIAL CATALYSIS 


J. Stanley Green 50s. net. 


includes a great deal of hitherto unpublished information, and, in view of the enormously increased 
importance of catalytic reactions in various branches of industrial chemistry, will prove of the greatest 
value to research chemists and advanced students. The concluding chapter treats of the new 
processes for dealing with coal. 


* * * 
THE INDUSTRIAL USES OF BAUXITE 


N. V. §. Knibbs 21s. net. 


gives the first complete and authoritative account of the various industrial uses of bauxite. -This 
aluminium ore, of recent years, has become immensely important for producing aluminium, aluminous 
cement, alum, alumina refractories and abrasives, sulphate of alumina for use in dyeing and paper- 
making, and other compounds. 

* on * 


THE MAKING OF A CHEMICAL 


E. I. Lewis and G. King 12s. 6d. net. 


is a guide to works practice. This highly original and suggestive book, by two experienced works 
chemists, not only bridges the gulf between the academic laboratory and the chemical works, but 
also emphasises the importance of the financial side of any scientific industry. 


. * * 
THE CHEMICAL TECHNOLOGY OF TEXTILE FIBRES 


Dr. Georg Von Georgievics 21s. net. 


is the second, and revised, English edition, with 47 illustrations. It deals with the origin, structure, 
preparation, washing, bleaching, dyeing, printing and dressing of textile fibres. 


* * * 
THE FOUNDATIONS OF COLLOID CHEMISTRY 


Emil Hatschek 18s. net. 


contains a selection of early papers dealing with this subject. It has been edited on behalf of the 
Colloids Committee of the British Association. 


* * * 
WOOD PRODUCTS 


P. Dumesny and J. Noyer 25s. net. 


treats of the distillates and extracts of Wood Products; Part 1.—The chemical products of wood 
distillation: Part 11.—Dyeing and tanning extracts from wood. There are 1.18 illustrations ard 105 
tables in this revised and enlarged edition. 


* * * 


Send for complete technical catalogue to 


ERNEST BENN LIMITED 


Bouverie House, Fleet Street 
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Chemical Works 


Telegrams: “ TerRapome, TELEW, LoNDON”’ 


B.D.H. ANALYTICAL REAGENTS 


BRITISH MANUFACTURE 





Over 3,500 Chemicals of exceptional purity are available for routine laboratory use and for 
research work. Special attention is given to the manufacture of Indicators. 


Specify B.D.H. and see that the container bears the above Trade Mark. 
The B.D.H. Book of A.R. Standards has been written in order to define as exactly as possible 


standards of chemicals used for scientific purposes for which purity is of great importance. 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals 


GRAHAM STREET, LONDON, N.1 
Whart Road, London, N.1 


Telephone: CLERKENWELL 3000 (9 lines) 





























‘| PLANTATION # 
* RUBBERS 
: BALATA—GUTTA PERCHA—RECLAIMED t 
: WE : 
- SPECIALISE = 
*. IN LJ 
= MANUFACTURERS’ + 
4 RAW MATERIAL : 
*, REQUIREMENTS 
. % Enquiries Solicited % . 
© HOLGATE,GODWIN&Co.,Lt:. 
a" ‘ohne 40, MINCING LANE ficron. g 
"a eires12) ~~ LONDON London. 
a E.C3 : 
Cee enact ee eee ee ene ee tee 


CRANCO 


SPRAY ENAMELS 
for Pottery Decoration 


‘o°, 


md | 
J (Cites is a lasting and beautiful 






finish for pottery, and is manu- 

factured by a firm with 40 years’ 
experience of cellulose finishes for all 
industrial purposes. These enamels 
are made in a wide range of colours 
and are very fast to light, waterproof, 
hard and durable. 


cAmong other advantages are:— 


1. By spraying combinations of colours very brilliant effects 
can be obtained. 


2. By their use a second “firing” is unnecessary, thus 
greatly reducing losses from breakages. 


3. *Cranco” Enamels are simply sprayed on to the “Bisque” 
ware and allowed to dry in an ordinarily warm room. 


For further particulars and list of Crane Products, write to— 


THE FREDK. CRANE CHEMICAL CO. 
LTD. 
Armoury Close, Bordesley Green, BIRMINGHAM. 


Phone: Victcria 417 & 418. Wires: “Chemical, Birmingham.” 
AGENTS—L< NDON, LEEDS, GLASGOW and EDINBURGH. 
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Dorr Machines in the Chemical Industries 
(4) The Dorr Balanced Type Tray Thickener 


in 


DarnpReie 
f eB UUN Kg 


HIS machine is a modification of the well- 
known Dorr Tray Thickener. Each com- 
partment has a separate feed and a separate 
overflow. All of the thickened pulp is dis- 
charged from the bottom compartment and 
can be handled by one Dorrco Pump. The 
machine has twice the capacity of two single- 
compartment Thickeners of the same diameter, 
and so halves the floor space that would other- 
wise be required. 


Va cece 





Please write for further particulars. 


THE DORR COMPANY LTD. 


ENGINEERS 


Telephones: Telegrams : 


Clerkenwell 1057 & 8136 16, SOUTH STREET, LONDON, E.C.2 Cyandormac, London 


wer ““P ROPELLER” 
TOWER FILLINGS 


In PURE STONEWARE, ACID and HEAT-RESISTING MATERIALS 


For GLOVER, GAY LUSSAC, CONDENSING Memo for Reference and Comparison 
and CATCH TOWERS OF ALL SIZES Size 6"X6" 4°x4" 
Free Space when Packed 80% 80% 
No. of Square Feet of Scrub- 

bing Surface per Cubic Foot 17°5 25°16 
Volume of Element (Solidity) 20% 20% 







































No.of Elements perCubicFoot 12 36 
Weight when packed per 
Cubic Foot ... my ... 34lbs. 29]bs. 





Scrubbing Surface per Cubic Yard— 

6" size=52'5Sup. Yds. 4” size=75°5 Sup. Yds. 
Gives 80% Free Space. Capillary Action Avoided. 
Complete Drainage. No Dust Pockets. 
Easy Packing. Side Pressure Eliminated. 





JOHN STATHAM @ SONS 
Windsor Bridge, MANCHESTER 


Established 1820 
Tels. : “ PROPELLER, MANCHESTER” Telephone: Pendleton 1234 
Contractors to H.M. Government, French Government, Ge. 
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a machine that’s 
a necessity ...-.- 





Gardner Patent “Rapid” 
Sifter and Mixer 


Let us send you catalogue of 
Grinding, Crushing, Sifting and 
Mixing Machinery. Also Disin- 
tegrators, Ball Mills, Elevators, 
Conveyors, Drying Plant, etc. 


The Chemical Age lix 


GARDNER'S 


PATENT 


“RAPID” 
Sifter & Mixer 


HIS machine performs 

both operations at one cost 

without the least sacrifice 
of efficiency, and represents 
the standard of perfection 
which is only obtainable by long 
experience. You need never 
doubt the efficiency of any 
plant you order from GARD- 
NER’S of GLOUCESTER, 
ENGLAND. There are over 
9.000 well-satisfied users In 


CONTRACTORS TO H.M. & FOREIGN GOVTS. 
Established 1830. 


Manufacturers and Proprietors of 
“INVICTA ” Bituminous 


Materials for Road Construction 


HOROUNOn Oe eR EeeteeeEEEHenees 
COO ONN ONO E ERE EEEOEEESeetES 


CONS ee eeeenesneneeeesenenens 


Plumbago 

Grinding of every description of Chemical 

and other materials, for the trade, with 
improved Mills. 








all parts of the world. 


THOMAS HILL-JONES, Ltd., 


Manufacturing Chemists 
INVICTA WORKS, BOW COMMON LANE, E.3 
AND AT 
MEESON’S WHARF, BOW BRIDGE, E. 
"Phone East 3632, 3633 Telegrams: “HILLJONES, POP, LONDON.” 


WM. GARDNER & SONS (Gloucester) LTD. 


x Telephone: 
Bristol Road, Gloucester Gloucester "288 (2 lines) 


—— 
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S LILLE RADA AMMO DGOGDELGOEGGGGLGLDDLDLDLGDLDLDOGGGGELGTTOS 
aw 
WS 


S BY INSTALLING S 


* BAILEY BOILER METERS © 





RS THE S 
‘ CONTROL OF YOUR AIR SUPPLY S 
. AND Bo 
RN SN 
S SAVING OF FUEL IS EFFECTED S 
Ae S 
‘ THEY RECORD ON ONE CHART & 
SS NS 
S STEAM FLOW AIR FLOW N 
S Recorded as a red line. Recorded as a blue line. When boiler is Ss 
S Integrator mechanism if required. we vs maximum efficiency S 
SS line, icra hr Ms erate Ag ~oT S 
NY N 
“ TEMPERATURES AND PRESSURES X 
S FLUE GAS, SUPERHEATED STEAM, FEED W . N 
\ RECORDED AS GREEN OR PURPLE LINES.’ - S 
awe aXe 
SN SN 
N INDUSTRIAL COMBUSTION ENGINEERS LTD. & 
S CECIL CHAMBERS, STRAND, W.C.2 N 
NY NY 
SS WS 
\ VALLE OUR OUR CRE ORCLO LOCC ECOL ON 
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VIOFLOR 


REGISTERED 


SPECIAL DEODORISING COMPOUND. 

















Permanently counteracts the odour of 
White Spirits, Turpentine Substitutes, 
Paints, Varnishes, Distempers, Soap, 
Boot and Floor Polishes, etc., etc. 





CREPIN & DOUMIN, LTD. 
15 COOPER’S ROW, LONDON, E.C.1 


VIOFLOR 


—_————SSS iat i EE — 


‘Phone: Royal 2107. ‘Grams: “ Dovorian, Fen, London.” 











“BUSINESS SUCCESS” 


“It is more and more recognised that advertising 
is an essential element of business success. The 
Americans are ahead of us in the volume of publicity 

. with proportionately successful results.”— 


Col. LAWSON, D.S.O., President Advertising Assoctation, 


in an interview. 

















OXYGEN 








F you are not yet making use of Oxygen for Cutting, and the 
Oxy-Acetylcne Welding Process, or wish to hear of the latest 
improvements in both, write to the British OxyerN ComPany. 
HE BRITISH OXYGEN COMPANY, the Founders of the 
Oxygen Industry, have highly equipped and up-to-date factories in 
all the important British Industrial Centres, capable of producing 
about 4,000,000 Cubic Ft. of OXYGEN DAILY. 
The Company are the foremost manufacturers in Great Britain of 
Oxygen Metal Cutting Apparatus,Oxy-Acetylene,Oxy-Hydrogen and 
Oxy-Conl Gas Welding Klowpipes, High Pressure Gas Regulators,ete. 
For Casalogues and full particulars apply to any of the Company's 
Works. Head Office : 
ANGEL ROAD, UPPER EDMONTON, N.18 
LONDON, S.E.: TUNNEL AVENUE, 
EAST GREENWICH, S.E.10 
LONDON, N.W.: WEMBLEY, EAST LANE 
Other Works at: 
BARROW-IN-FURNESS : Bridge Road 
BELFAST: Musgrave Channe! Road 
: Bromborough Port 
BIRMINGHAM : Lodge Road, Hockley 
BRISTOL: New Brislington Bridge 
: East Moors 
COVENTRY : Terry Read : 
DOVER: Castle Place, Maison Dieu Road 
GLASGOW : Polmadie 














NEWCASTLE-ON-TYNE: Walker Gate 
SHEPFIELD : Celtic Works, — St., East 


SOUTHAMPTON : Milbrook 
STOCKTON-ON-TEES : Billingham 
i SWANSEA : Fleet Street 





WITHAM : (Essex) 
7! WOLVERHAMPTON : Lower Walsall Street 
Depots at: 
HANLEY : Eastwood Place, Jasper Street 
LIVERPOOL : 92 Norfolk Street, Queen's Dock 
NOTTINGHAM 1: Bobber’s Mill 
London Showrooms : 
69, Horseferry Road, Westminster, S.W.1 

















BRANCHES IN ALL THE PRINCIPAL INDUSTRIAL CENTRES 


The WEST 
GRAVITY OR LIP-BUCKET 


CONVEYOR 


For the handling of coal, 
coke and other materials in 


GAS & CHEMICAL WORKS 





The West Lip-Bucket Conveyer 


WEST’S GAS IMPROVEMENT 


COMPANY, LIMITED 
Miles Platting, MANCHESTER 


LONDON: REGENT HOUSE, KINGSWAY, W.C.2 
NBW YORE (U.SA.): 441 LEXINGTON AVENUB 














= For the cutting and weiding of metals | 





















THE LANCASTER 
PATENT 13903 





Telcgrams 
“PISTONS” = 
Manohester | 


‘*THE LANCASTER” 


STEAM 
TRAPS 


0 TECHNICAL KNOWLEDGE is 0 
0 not needed to understand 
‘“*The Lancaster” Steam Trap. 

0 It is as simple in design as 0 
it is effective in operation. 








{ <a ] 








Sete nekers of “ The Lancaster ” Piston Rings, 
Metallic Packing aod Wheels. 
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The DEHNE FILTERPRESS 


4; b 7} 
he : * bl f 
: | : j/'s V E R 
Bee eer eecerire Ale | PS O 

TORT TTT AL TLL ATLL acto ae A 

: Hi se i" 25,000 
i i TE 

bp ireesbesdosbop WN singe t x } Pe } = > 
biiteeceireeape | ap oC. supplied to the 


largest and best 
known Works all 


over the World 

















With iron, wooden or gun metal plates 


Thorough-extraction system for 
washing the cakes free from all 
soluble matter 


Specially deep 
corrugated filtering 
surface 


OTHER 
SPECIALITIES 


77 ~~ 





PLUNGER PUMPS 


DIAPHRAGM PUMPS 
for acid or gritty liquors 


FILTERCLOTH WASHING MACHINES 


FILTERCLOTH LIGNUM-VITAE TAPS 


Write for Catalogue No. 41R to :— 


Ghe PREMIER FILTERPRESS CO., LTD. 


Finsbury Pavement House, Moorgate 
London, E.C.2 
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ACIDS 


CHEMICALS 





OLEU M aall strengths) 


SULPHURIC MURIATIC 
BATTERY NITRIC 
DIPPING and SALTCAKE 
SPENCER CHAPMAN & MESSEL, L® 


36, MARK LANE E.C. 3. 


SODIUM ACETATE CRYSTALS 


We are sellers for January/July 
deliveries of the technical (pink) 
quality and purified (white) quality. 


Sté. Anonyme des Anciens Etablissements, 
STURM. 


31 Rue des Francs, Bourgeois, PARIS 





ANALYTIGAL REACENTS 


CHEMICAL STONEWARE 





B. D. H. CHEMICALS 


FOR ANALYTICAL WORK 
THE BRITISH DRUG HOUSES, 
LIMITED. 

Makers of Fine Chemicals 

GRAHAM STREET, LONDON, N.1 








High Grade 
Chem cal Ston Ware 


Deutsche Ton- & Steinzeug-Werke A. G. 


Berlin - Charlottenburg, Berlinerstrasse 23 
and 


GENERAL CERAMICS COMPANY 
225 Broadway, New York 


Acid Proof 








For One Guinea a year 
«The Chemical Age” will be 
delivered to you by post 
every week. The year’s sub- 
scription includes Special 


Numbers and the Year Book 


DRYING MACHINES 


AUTOMATIC AND CONTINUOUS 
TEMPERATURE UNDER PERFECT 
3 CONTROL 33 


RICHARD SIMON & SONS, LTD. 
BASFORD, NOTTINGHAM 
Also Makers of Automatic Weighing Machinery 





CHEMICAL PLANT 


DYES 

















COLOURS - DYES 
CHEMICALS (for ai purposes ) 


EDWARD RICHARDS<&CO. 


16, WATER LANE, GREAT TOWER STREET, 


am LONDON, E.0.3 ais 
Lenden.” Cede: ABC, Sth & 6th Edit., Lieber's 5 Letter 
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DYESTUFFS 


HEAVY CHEMICALS 





THE CLAYTON ANILINE 
-€0., LTD. 
Makers of Dyestuffs for All Trades 


Reg. Office | Clayton, 


& Works ) Manchester Branches: Londen 


Bradferd 
‘Phone: City 7115 Glasgow 
‘Grams; Ciba, Manchester Leicester 


R. D. MacKECHNIE & Co. 


57 GRACECHURCH STREET, LONDON, E.C.3 


Lead Arsenate 
Methyl Salicylate 
Naphthalene 

Paris Green 
Sodium Bisulphite 
Sulphate of Copper 
Sulphur 


Alumina Sulphate 
Aniline Oil & Salt 
Arsenic 

Bleaching Powder 
Caustic Soda 
Epsom Salts 
Glauber Salts 


ALL HEAVY CHEMICALS 





FILTER PRESSES 


OILS AND SPIRITS 





S. H. JOHNSON & CO. 


LIMITED. 
CARPENTERS’ ROAD, 
STRATFORD,—E. 15. 


FILTER PRESSES 


*ALCOHOL»: 


FUSEL OIL WOOD ALCOHOL 
ACETONE ACETATE OF SODA 
SOLVENTS & PLASTICISERS 


HONEYWILL BROS. LTD. 


79 MARK LANE, E.C.3 
Agents for The Industrial Spirit Supply Co., Ltd. 





FIRE BARS 


SUSPENDING CLIPS 





CIRCULAR FIREBARS 


All Sizes, 15in. to 53in. in stock. 





H. W. VENTON, Ltd., 32 Queen Victoria St., E.C. 


THE “TENAX” SUSPENDING CLIP 


FOR DRYING LOFTS IN PAPER, CARDBOARD, AND 
MILLBOARD MILLS. 


y 7 ‘ 4 

. o ») » 
——— ee SS 
¢ ¢ SS > 
. * . ma, », », 
Great labour } i 

Saving appara- ] tf L 

tus with the ut- HW 

most simplicity INNAUINSG 





Parallel bars showing paper 
suspended. 
6 ft. bar containing 25 clips 
per bar. 


H. BLYTH & CO. 
134 DEANSGATE, 
MANCHESTER. 
*Phone: City 5374. 








MILLS (GRINDING) 


VACUUM PUMPS 













Victoria 6932(3 lines) 


MAYHEW RAMBAY & Co., Ltd. 


The rT 7 MIRACLE ” 8.W.1 
GRINDER 







Cool, 
Frictionless Crinding 


One Operation—One Drive —Exact Fineness 











VACUUM PUMPS %j)0 
VARIOUS TYPES FOR ion tiiaeee 
VARIOUS PURPOSES. —svunou. 


Same High Efficiency obtainable with Factory or 
Laboratory Size. 


Pulsometer Engineering C21? 


1, Tothill Street, Write for 
LONDON, S.W.!. 433%: 


Nine Elms Ironworks, 


READING 
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Prices on application 


CHARLES TENNANT & CO., LTD. 








CHEMICAL MANUFACTURERS AND MERCHANTS 








bs stIONS, . Telegrams : 
Private, Bentley's. TENNANT, GLASGOW 


93, WEST GEORGE STREET esis a rghnones: 
DUBLIN GLASGOW § BELFAST 
Works: ANNIESLAND, GLASGOW 








OF EEEEEEEE SEE EEEESEEEEE SESE ES SEESSSEESE SE SEE EEE ESCO 


CHEEK BEEEEEEEEREEEEEEEEE 


OCREEEE REE 





Put the Sunshine into Your Products! 


CONTROLLED IRRADIATION 
OF FOODSTUFFS 


= for Vitamin “D,.” 


| The only Perfect Method of 

FILMING, IRRADIATING and ACTIVATING 
LIQUIDS, OILS, 

ALL CLASSES of FOODSTUFFS, 

& PROPRIETARY ARTICLES 


INODOROUS — TASTE and FLAVOUR UNCHANGED 





All Enguiries and Demonstrations at 


The FOODSTUFFS IRRADIATION 


CoO., LTD. 


15 CAROLINE STREET, BEDFORD SQUARE, 


LONDON, W.C.1. 


"Phone: Museum 0162. 


GPIFIIFIIIIIFIIIIIIIIFIIVIIVIIVIIIVIVIVIVIVYIVIVVHVIVVIVY 


CANVAS; FABRIC, 


7 = DUICK S..- 











IHIVIIYVIVIVIIISY 


J 


—s 


Scheidt Patent 257956 z 


au 
OS a 


PHIVIVVIIIVDIIIIVYG 





| For Belting. Tyres.Tents, Jas 
| Packing,&c.,&c.,and 4 
| various purposes. J 


i ___ limited, — 
* Cotton Spinners and 


=| Manufacturers, = 


_ =QLDHAM, ENGLAND. 
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SS The illustration shows SS 
RN Bunkers for Artificial SN 
SS Manure, designed and SN 
NS executed by us in pike 
SS Reinfo-ced Concrete. NS 
SS SS 
aw NJ 
a HE up-to-date business man is fully alive to —~ 
SN the fact that the strongest, most enduring and S 
SN economical structures, are to-day made of SN 
» Reinforced Concrete. Moreover, he realises that NY 
SS he must employ none other than specialists of repute SS 
SS in all his structural work. S 
S S 
NJ ’ . ° ew 
S That is the reason why we are entrusted with N 
NS the designing and construction of so many of the NS 
a finest Factory Buildings, Silos, Bunkers, Water SS 
BS Towers, Chimneys, Jetties and other structures SN 
ans . . . *.¢ aks 
SN calling for speedy and skilful erection and qualities SN 
N : ‘ AN 
SS of supreme endurance at an economical cost. Get SS 
SS in touch with us about your next job; we will S 
a submit sketches, proposals and estimates free. ae 
NS N? 
an! 

S ANGLO-DANISH S 
SS P SS 
ew IN 
S CONCRETE CONSTRUCTION CO., LTD. & 
NY NS 
S Reinforced Concrete Engineers and Contractors § 
NS NY 
IN = N 
X 7 & 8, NORFOLK STREET, STRAND, LONDON, W.C.2 es 
ays awe 
S Telephone : Central 6138. Telegrams: ‘‘ Anglodany, Estrand, London.” S 
SS os 
S SS 
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HOPKIN & WILLIAMS, L” 


16 & 17 Cross St., Hatton Garden, London, F.C.1. Works: Ilford, Essex 
Telegrams : “Cerium, Smith, London” Telephone: Holborn 6884 & 6885 





The Leading British House for CHEMICAL REAGENTS 
Pure, Fine and Rare Chemicals. 
Manufacturers of Guaranteed CHEMICAL REAGENTS for 
ANALYSIS and RESEARCH. 


Made and supplied to standards and specifications described in the publication 


‘ANALYTICAL REAGENTS: 
STANDARDS AND TESTS” 


Compiled by EDMUND WHITE, B.Sc. (Lond.), F.1.C. 
Published by HOPKIN & WILLIAMS, LTD. 
CLOTH BOUND. INTERLEAVED 
Price1/6 post free from the Publishers. 














Opacifying Substitute for 
TIN OXIDE IN ENAMELS 


Oxives OF 
ANTIMONY. ARSENIC 


PYRONIUM : 


Grounp Bone Fe_spar 
FunT. FivorsPaR 





Oxides of :— 


Quartz Stone f IZ, CHROME COBALT —e 
IRON, 7 
TIN, All kinde 
COPPER, of 
COBALT, 
CHROME, Chemioals 
MANCANESE, for 
NOKEL, Vitrifloati 
cermon,, ae o 
. _ ERS. ENA © 
cADMium & IZHvmeTm eS — 
MANUFAI UI Lal i 
SULPHIDE. [Perret geben 


COPPER « JEWELLERY. / 





PYRAMID CONES for Testing Temperatures 











China Clay Trade Review 


( Official Organ of the China Clay Trade) 





Subscription : U.K. 7/6: Abroad 10/- 





Write for particulars: 


BENN BROS., LTD. 








DISTILLED WATER 


Brown's Stills are perfectly auto- 
matic. Can be run night and day 
Patentedin U.K. 


and Continental Countries. 


without attention. 


Extraordinarily efficient and eco- 
nomical. Made for gas, steam, oil 
or coke fire heating. 





Full particulars and prices 
free on application. 


BROWN & SON (Alembic Works) Ltd. 








Wedmore Street, Holloway, N.19 





BOUVERIE HOUSE, 154, FLEET ST.. E.C.4 














Ht VALOR | | 
) ) FOAMERA | 
|) EXTINGUISHER 
FOR FIRE 


TURKUPSIDE DOWN) | 





2 gallon size. 
Ref. No. E62). 





re. 








Are your Premises 


PROPERLYS 
PROTECTED é 


There is only one efficient method of covering the grave risk of FIRE where stocks of 

OIL, SPIRITS, VARNISHES or CHEMICALS are involved! INSTAL VALOR 

FOAMERA EXTINGUISHERS without delay! Of the turnover type, they are 

instantaneous in ACTION, and are made in |, 2, 3 gallon sizes; also in a special 

1 gallon pattern for use on vehicles. 

For large works we can supply 20, 30 and 40 Imperial gallon VALOR FOAMERA 

ENGINES for indoor or outdoor use. As demonstrated at the Professional Fire Chiefs 

Conference at Perth. We have been favoured with repeat orders from the Air Ministry 

for this type of machine. 

We are also makers of the well-known FYDRANT, NEWERA and FYROUT SODA 

and ACID MACHINES for ordinary risks, and The VALOR C.T.C. type for use on 

cars and in Electrical Establishments. 

All our extinguishers are made to the SPECIFICATION of and APPROVED by the 

FIRE OFFICES COMMITTEE. 

Write to-day for List 56 V5 giving all particulars of the above, also list of satisfied users. 
Installed all over the World. 


THE VALOR CO., LTD., 


Valor Works, BROMFORD, 


ERDINGTON, BIRMINGHAM, ENGLAND. 
London: 120, Victoria Street, S.W.1. Telephone: Victoria 3934. 


Buy British Goods. 
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“Your men 
can see... 


‘““Gas gives them adequate light, free 
from glare. And there’s no fear of 
breakdown or failure. In these con- 
ditions you have healthier workmen, 
producing good work and a good 


output. 


M1. G. A. SERVICE on 
“* Factory Lighting.” 


“Yes... ... the additional advan- 
tages of distance control and of low 


cost make gas the ideal light for 
factories.” 


* * * 
The B.CG.A... . representing the British Gas 
Industry, is at the service of manufacturers for free 
information and advice on any use of gas. Mr. 
G. A. Service will welcome enquiries sent to him at the 
a ldress devon’. 


| GAS 


Jor Factories of To-day 


THE BRITISH COMMERCIAL GAS ASSOCIATION, 28 GRCSVENOR GARDENS, LONDON, S.W 
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PLASTIC - 





Qwik > MAGE, 


85°), MAGNESIA COVERINGS 





SECTIONS - SLABS 


THE WESTERN CHEMICAL CO. (PAISLEY) Ltd., SANDYFORD WORKS, PAISLEY 



































(OMNISEAL BRAND) 
LIQUID and PLASTIC 








WILL PROTECT YOUR IRON 


and STEEL CONSTRUCTION 


FROM ACID & ACID FUMES 


EVERSEAL 


manufactured from highest grade Bitumen 

for protecting iron, steel, or wood from the 

effects of corrosion due to moisture, cold, 
heat, salt, acid, etc. 


CAN BE USED FOR LINING ACID TANKS 





ARRIVES READY FOR USE. 
REQUIRES NO HEATING OR MELTING. 


BRITISH MANUFACTURE 


Contraccors to: 


The Admiralty, War Office, H.M. Office of Works, Air Ministry, 
Trinity House, L.C.C., &c., &c. 


| 
EVERSEAL PRODUCTS LTD. | 


NEWTON WORKS, GOLDSMITH ST., W.C.2 


Tel.: Holborn 0497 





























BONE ASH 


PUREST AND FINEST 


SS Highest Percentage of 
Tricalcic Phosphate 


CAFFERATA & CO., Ltd. 


BEACON HILL, NEWARK, ENG. 














* BRITISH 


CHARCOAL 
& Wood Distillation 
Products are 


BEST 


at competitive prices. 
Send for Quotations to 


SHIRLEY ALDRED 


& CO. LIMITED p 4 
Sandy Lane WORKSO-,’ 
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Telephones : HOLBORN 62234 Telegrams: (Inland) “SELOSOYUS, HOLB., LONDON.” 
a (Foreign) |“ SELOSOYUS, LONDON.” 


SELOSOYUS LIMITED 


LINCOLN HOUSE — 300 HIGH HOLBORN — LONDON, W.C.1 


Sole Representatives of the Russian Organisation ‘‘ Vsekoles”’) 


weonreas or ARCHANGEL TAR & PITCH 


Stores at LONDON, HULL, NEWCASTLE, LEITH, GLASGOW, DUNDEE and BELFAST 


rf 
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THE “UNIQUE” PNEREUMERCATOR 
MIXER TANK~GAUGE 


























Capacities from 5-100 for PATENTED 
gallons. Measuring & Weighing Oil Fuel & other yanigg 
Smaller size for hand For use on Board Ship and on Land 
_— HE Pneumercator Tank - Gauge 
enables the chief engineer to check 
The Automatic Scraper Gear exactly the amount of oil received and 
keeps the _ thoroughly consumed. An automatic annunciator 
— can also be supplied with the apparatus 
to indicate when the tank contents 
The Whole of the Contents have reached a predetermined high 
are kept in Constant Motion. or low level. 











ACCURATE 


Designed as a Machine to give an Absolutely Perfect 


Blending and Incorporating at a Moderate Price. CONVENIENT 
For Ointments, Face and Vanishing Creams, NO FIRE RISKS 
Soap Manufacture, Boot Polishes, Malt and MEASURES AT ANY 
Cod Liver Oil blending, Tooth Pastes and all DISTANCE 


Approved by the 


preparations where liquid pastes or powders are Py ork + 


blended together and cooled in the process to - us ws 
; e word ““Pneumercator™ is a coined 
prevent settling. word and means manufactured by :— 


KELVIN, BOTTOMLEY & Bairo 
Ltd. 


W. R O WL AND S O N & C 0., 18, Cambridge Street, Glasgow f 


75N, MARK LANE, LONDON, E.C.3 ee ee 


we Pneumercator Boiler Water Gauges 
S: 














ee 
































—=== GASTLE 





GIULINI PRODUCTS (9) 


SULPHATE or ALUMINA 


: PHOSPHATE of SODA 
Sole Importers in United Kingdom : AMMONIA 
‘curs Ohlenschlager Brothers, L” ALUM Srorss TITAN COLOUR a... 





























Telegrams: “ Oblenschlager, Bilgate, Londen.” 


a OO eee “HYDRATE of ALUMINA 





BRAND 











| 
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AUTOMATIC DRYING MACHINERY 

WEIGHERS (Automatic & Continuous) 
For Contino §©Riichard Simon & Sons, 
and into Phenix Works, NOTTINGHAM —_ 


Sacks or Barrels. Telephones : 75136/7 Telegrams : “ Balance, Nestingham.” 
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LEEDS & BRADFORD BOILER CO., 


STANNINGLEY. LTD., 


CARBON BISULPHIDE 





CONSTRUCTION & STARTING UP — “4 

OF COMPLETE MODERN PLANTS Rend ie 
Distilling Hydrating 

NEW FURNACE PLANTS AND Plants Plants 


IMPROVEMENT OF EXISTING 
INSTALLATIONS A SPECIALITY 


ZAHN & CO., LTD., BERLIN, W.15 
Specialist Engineers for Chemical Plant 


Feunced 1881 
RerresenTaTiON For British Empire : 
L. A. MITCHELL, A.M.1.Mech.E. 
20 Cooper Street, MANCHESTER 





HIGH CLASS TAR STILLS 
Tops and bottoms pressed to shape by Special Hydraulic Machinery; Rivet 
Hotes drilled in position, and all riveting where practicable done by Hydraulic 
Machinery, which together ensure the highest possible class of Tar Still made, 


NEW STILL BOTTOMS 


BENZOL STILLS, AIR RECEIVERS, CONDENSING TANKS, DISTILLATE 
TANKS, STORAGE TANKS, PANS, etc. Inquiries solicited for all kinds of 
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“POSTLIP” 


Do YOU Want ENGLISH FILTER PAPERS 

















Manufactured in Annually Increasing Quantities for upwards of 50 years. 
FOREIGN AND COLONIAL 
J White and & All sizes in 
Business? If so, read the en- Gur Chin Senne. 
quiries appearing each month in —_ Fs al 
‘t 4 ” and Rolls made 
The Export World Embossed. = to order. 
from Foreign Countries and Col- Pure Filterings for Laboratory Work and in 
: me quantities for all industrial purposes. 
Specimen Copy onies for British-made goods, See Report of TESTS made by the National Physical 
ee ee Laboratory, a copy of which will be sent on application, 
Pest Free Published Monthly 10/- per annum post free aaa ranger ou free —- mmaueee. aN 
BENN BROTHERS LTD. EVANS, ADLARD & CO., Ltd. 
Bouverie House, 154, Fleet Street, E.C.4 POSTLIP MILLS, 


WINCHCOMBE, CHELTENHAM, ENGLAND 
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The Foamite 


Fire-extinguishing foam 
from your water hydrant 


Foamite Portable Appliances are de- 
signed for “first-aid” use and the 
Firefoam output, whether it be of 
extinguishers or engines, is propor- 
tionate to the solution capacity. As 
a second line of defence in factories, 
refineries, etc., where inflammable 
liquids in large quantities are stored, 
the Foamite Generator has been 
designed. 


When the Generator is connected 
into a hose line, as in the illustration, 
and water is passing through the 
apparatus, the Firefoam output is 
limited only by the amount of single 


The Chemical Age 


dry powder available. As much as 
400-500 gallons of foam per minute, 
depending upon the water pressure, 
will be discharged from the hose 
nozzle, as long as Foamite Generator 
Powder is poured into the hopper. 
The Foamite Generator is automatic 
in operation, and is equally efficient 
with salt as with fresh water. 

For full particulars of the Foamite 
Generator and Portable Appliances 
of every type, write to 


Foamite Firefoam, Ltd. 
24-26, Maddox Street 
LONDON, W.1 


Foamite Fire Protection 


A Complete Engineering Service 


Against Fire 
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All Advertisements must in every case be PREPAID, and. must reach the Office, 


Bouverie House. 154, Fleet Street, London, E.C.4., first post Thursday, for publication in the same week’s issue 


Agencies, Businesses for Disposal, Businesses Wanted, Machinery, Plant, Materials for Sale, Machinery, Plant, 
Miscellaneous Wants, Partnerships, Patents, Road Transport, Situations Vacant : 


Miscellaneous Sales, 


Insertions price of 


Materials Wanted, 
1d. per word; Minimum 2/«; 


Situations Wanted: 1d. per word; Minimum 1/6; 3 Insertions price of 2. 


Public Appointments: 4/- per Inch. 


Contracts and Tenders, Legal Notices, Sales by Auction, Semi-displayed: 4/6 per Half-inch per Insertion; 8/- per Inch per Insertion. 


Replies can be received “* Box 


» Office of this Journal,” 


and charged as six words 


SPECIAL NOTE. 





in which case our address is included in the cost of advertisement, 


Trade announcements, other than strictly second-hand and job lines, etc., cannot be inserted in these pages, 
except by firms whose advertisements are running in our displayed columns. 

















BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance. 
Legal Aid. Income Tax Advice. 
Appointments Bureau. 








Write for particulars to :— 
GENERAL SECRETARY, 
B.A.C 


“EMPIRE HOUSE,” 
175, PICCADILLY, 
LONDON, W.1 











OFFICIAL 
APPOINTMENTS 





UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG. 


Junior Lecturer in Metallurgy. 








Applications are invited for the above- 
mentioned post. 

Salary. £354 per annum, rising by annual incre- 
ments of £27 10s. to £409 per annum. 
For pension purposes the scale is £300— 
£25—£350. 

Transport. £60 will be allowed towards pas- 
sage expenses to South Africa, subject to 
@ proportionate refund in the event of 
resignation within three years. Half sal- 
ary from date of embarkation. 


Qualifications. Candidates must be graduates 
in Metallurgy, with knowledge of assaying. 
Preterence given to one who has special- 
ised to some extent in metallography. 


General. Required mainly for demonstration. 
Research work essential. Duty to be 
assumed as early as possible. 
Applications together with copies of testi- 
monials, all in triplicate, at reach the 
Secretary, Office of the h Commis- 
sioner for the Union _of South Africa, 
South Africa House, Trafalgar Square, 
W. (from whom forms of application 
and further particulars may be obtained), 
not later than 15th January, 1929. 











OFFICIAL APPOINTMENTS 
—continued 


A PPLICATIONS are invited for the 
post of PRINCIPAL OF THE 
TECHNOLOGICAL 
CAWNPORE. Candidates 
chemists of eminence who have done 
research work directed to practical 
ends. Initial salary within the scale 
Rs. 1,500—50—2,000 per calendar month 
will be fixed in accordance with age 
and qualifications. A higher maxi- 
mum salary than Rs. 2,000 might be 
granted to a_ candidate 
exceptional qualifications. 
quarters 

The Institute combines chemical 
research for the assistance and develop- 
ment of industries with post-graduate 
instruction in the chemical technology 
of oil, leather, sugar and in general 
applied chemistry. The Principal will 
be required to act as head of the de- 
partment of general applied chemistry 
in addition to his duties as Principal . 

Information regarding the conditions 
of appointment and forms of applica- 
tion may be obtained (upon request 
by postcard) from the SECRETARY TO 


yossessing 
I g 


Free 


THE HIGH COMMISSIONER FOR INDIA, 
General Department, 42, Grosvenor 
Gardens, London, S.W.1. Last date 


for receipt of applications, January 31, 
1929. 





MACHINERY, PLANT, &c. 
FOR SALE 





CONTAINERS FOR SALE. 


MPTY DRUMS (New and Second- 
hand). 

We hold the largest stock in the 
country available for immediate deliv- 
ery.— VICTOR BLAGDEN AND Co., LTD., 
Coronation House, 4, Lloyd’s Avenue, 
E.C.3. 





INSTITUTE, . 
must be , 


MACHINERY, PLANT, &c., 
FOR SALE—continued 








YATE CHEMICAL WORKS, 
Near BRISTOL 


Dismantlement Sale 


E have the following important 

items for immediate disposal, 

all in splendid condition, little used. : 
WILFLEY MILL, 19 ft. X 3 ft. 6 in. 
WILFLEY STEAM JACKETTED 

ROTARY DRYER, with agitator 
gear, etc., 13 ft. long 5 ft. diam. 

DEVINE, ditto, 15 ft. long 3 it. 
diam. 

Two 7 ft. diam. 
SPHERICAL 
Passburg. 

WILFLEY FEED TABLE, 4 ft. 6 in. 
diam. complete with hopper, shutes, 
etc. 

A 3in. WILFLEY PATENT CENTRI- 
FUGAL SAND PUMP. 

A  PASSBURG HEAT INTER- 
CHANGER with metal tubes 12 ft. 
long 1 ft. 10 in. diam. 

A 54 in. MANLOVE 
HYDRO EXTRACTOR. 

A 15 CHAMBER JOHNSON FILTER 
PRESS, 17} in. square plates, com- 
plete with pump and all gear. 

KRUPP 2 ROLLER STONE CRUSH- 
ING MILL, Rolls 2 ft. 6 in. 12 in. 

A RIVETTED STEEL STEAM 
JACKETTED VACUUM DRYING 
CHAMBER, 5 ft 4 ft. 3 ft. 


JOSEPH PUGSLEY & SONS, Ltd., 
BRIDGE HOUSE, 

LAWRENCE HILL, BRISTO!. — 

TELEPHONE : Nos. 9139 (Three lines) 








RIVETTED STEEL 
AUTOCLAVES by 


ALLIOTT 














NE 21 ft. long by 63 ft. diameter. 
One 22 ft. long by 7 ft. diameter. 

One 30 ft. long by 7 ft. diameter. 
Converted Lancashire Boilers with 


tubes withdrawn, all good shells. 
HoweLts, 55, The Arches, Wilkin 


Street, Kentish Town, London, N.W.5. 
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MACHINERY, PLANT, &c., 
FOR SALE—continued 





CHEMICAL PLANT 


ROTAMISER OIL FUFL 
BURNERS FOR FURNACES 


MONEL METAL FILTER 
CLOTH 
Special Weave for Rotary Filters. 











SULPHATE OF 
MECHANICAL 


COPPER 
PROCESS 


COMPLETE WATER 
SPRAY PLANTS 


SULPHUR BURNERS 
H.T. WATSON Ensineer, 


46, Fairfield Rd... WIDNES 
Telephone: 313° Widnes. 




















00 DISINTEGRATOR by ‘Christy 
and Norris.’’ 18 inches inter- 
nal diameter with worm feed. Price, 
£18, 

BALL MILL continuous 
diameter by 24 in. wide. 


30 inches 
Price, £20. 


STONE GRINDING MILL, hori- 
zontal, 24 in. diameter. Fitted French 
burr stones with iron casing. Price, 
£12. 

PUMICE MOULDS, about 5,000. 


AUTOMATIC FILLING MACHINE 
for powders, etc. ‘‘ Lightning,’’ by 


Johnson. Price, £12. 
CYCLONE.” DUST COLLEC- 
TOR, 7 ft. diameter by 1o ft. high. 


Price, £10. 

TWO PROPELLER TYPE WALL 
FANS, belt driven, 24 in. diameter, 
and 36 in. diameter. Prices, £2 Ios. 
and £7. 

STEEL PLATE ° EXHAUSTING 
FANS (new), from 22 in. to 30 in. 
diameter runners. Prices from {£10 
to £15 each. 

TWO CAST IRON STEAM JACK- 
ETTED PANS, 30 in. diameter by 
24 in. deep and 24 in. diameter by 
18 in. deep on legs with run-off. 
Prices, £7 and £5. 

CAST IRON AUTOCLAVE, plain, 
not jacketted, 33 in. diameter by 
34 ft. deep, with heavy bolted cover. 
Price, £6. 

HowELLs, 55, The Arches, Wilkin 
Street, Kentish Town, London, N.W.5. 


MACHINERY, PLANT, &c., 


FOR SALE—continued 





Elevators, Conveyors, Mechanical 
Handling Plant, Lifting Trucks. 


Actual Manufacturers : 
MARCO, LTD., Rowin Works, 
Lynn Road, LEYTONSTONE, E.11 

Telephone : Maryland 3237 8. 











- belt-driven Air Compressors, 
250, 220, 190, 120, 116 cubic 
feet.—A. E. KIDNER, 53, Victoria 
Street, Westminster, S.W.r. 


YDRAULIC PRESSES AND 

PUMPS. Large stock in Lon- 

don. Prices quoted for adapting and 

erecting.—THOMPSON AND Son, Maria 
Street, Millwall. 


PRESSURE RECEIVERS 


WO vertical cylindrical, ro ft. high 
by 5 ft. diameter. Domed tops 
and dished bottoms. } in. plite 
fitted man-holes and all connections. 
Very massive. By‘ Dodman.”’ Price, 
(27 tos. each. One horizontal cylin- 
d-ical egg-ended 16 ft. long by 3 ft. 
diimeter, #; in. plate. Double rivetted. 
Fitted man-holes. Price, £16. 
HoweELts, 55, The Arches, Wilkin 
Sireet, Kentish Town, London, N.W.5. 





MISCELLANEOUS SALES 


HARCOAL, ANIMAL and VEGE- 
TABLE horticultural, burning, 


filtering, disinfecting, medicinal, in- 
sulating; also lumps ground and 
granulated; established 1830; con- 


tractors to H.M. Government.—THos. 
Hi1L-Jones, Lrp., ‘‘ Invicta”’ Mills, 
Bow Common Lane, London, E. 
Telegrams: ‘Hill Jones, Pop. London.”’ 
Telephone: 3633 East. 


ICARBONATE of Ammonia for 
Industrial purposes, {£20 per 
ton in 2 cwt. and 5 cwt. Casks.— 
BROTHERTON AND Co., Ltp. City 
Chambers, Leeds. 


MISCELLANEOUS SALES— 


continued. 


OR SALE. 
tory 


A quantity of labora- 
apparatus in “good 
dition. List on request.—-Write Box 
1020, THE CHEMICAL AGE, Bouverie 
House, 154, Fleet Street, E.C.4. 


con- 





MISCELLANEOUS 
WANTS 


DWARD RUSHTON, SON AND 

KENYON, Auctioneers, Valuers 

and Fire Loss Assessors of Mills, 

Works, and Machinery of all kinds, 
13, Norfolk Street, Manchester. 

Tel. Nos. 775, 8895 and 8896 City. 
(Estab. 1855.) Telegrams: ‘‘ Rush- 
tons, Auctioneers, Manchester.’’ And 
21, Richmond Terrace, Blackburn. 


RINDING of every description of 

chemical and other materials 

for the trade with improved mills.— 

TuHos. Hitt-Jones, Lrp., “ Invicta” 

Mills, Bow Common Lane, London, E. 

Telegrams: ‘ Hill Jones, Pop, Lon- 
don.”” Telephone: 3633 East. 





RINDING for the Trade. Samples 

and estimates submitted free. 

BUFFOLINE NOISELESS GEAR Co., LTD., 
27, Lots Road, Chelsea, S.W.10 





SITUATION WANTED 


HEMIST, 
requires 
excellent testimonial ; 
speaking English, 
ev. abroad.—Box 1021, THE CHEMICAL 
AGE, Bouverie House, 154, Fleet 
Street, E.C.4. 


Dr. phil., 


progressive 


Swiss, 25, 

position ; 
references ; 
French, German. 
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SITUATIONS WANTED— PATENTS AND TRADE 
cotinees MARIS ~continned 





FRESEARCHER, B.Sc. (Physics), ATENTS obtained. trade muta 
Ph.D., M.Sc. (Physical Chemis- and designs registered ot heme 
try), A-LC., five years’ research experi- nq abroad.—GEE AND Co., Patent 
ence ; industrial, administrative and and Trade Marks Agents. (Patent 
technical experience ; inventor; seeks and Trade Mark advisers to THE 
responsible appointment.—Box I015, CygwrcaL Acz), 51-52, Chancery 
THE CuEemicat AGE, Bouverie House, Jane London 'Wl2. ‘Telephone : 
154, Fleet Street, E.C.4 Holborn 1525. Established 1905. 





PATENTS AND TRADE 


HE Proprietor of British Patent 

No. 194,454, dated January 6, 

1922, relating to ‘“‘ Improvements in 

materials for polishing and cleansing,”’ 

is desirous of entering into arrange- 

ments by way of a licence or otherwise 

ING’S PATENT AGENCY, LTD. on reasonable terms for the purpose of 

(B. T. King, Registered Patent exploiting the above patent and 

Agent, G.B., U.S., and Can.), 146a, ensuring its practical working in Great 

Queen Victoria Street, London, E.C.4._ Britain. All inquiries to be addressed 

Advice Handbook and Cons. free. to B. SINGER, Steger Building, Chicago, 
40 years’ ref. ’Phone: Central 0682.  [llinois. 





PATENTS AND TRADE 
MARKS—continued 


HE Proprietor of British Patent 
No. 259,293 is prepared to sell 
the patent or to licence British manu- 
facturers to work thereunder. It 
relates to the manufacture of solvents 
by treating certain partial oxidation 
products.—Address: Boutt, WaApDEr 
and TENNANT, 112, Hatton Garden, 
London, E.C.1. 


HE Proprietiorof B r tish Patent 
No. 248,830 is prepared to sell 
the patent or to licence British Manu- 
facturers to work thereunder. It 
relates to the cracking of either liquid 
or readily fusible organic complexes 
by means of an electric arc.— Address : 
Boutt, WADE AND TENNANT, I1I2, 
Hatton Garden, London, E.C.1. 





€.G. DYMOND, F.C.L.P.A. —-H. B. POTTS, #.C.L.P.A. 
W. P. THOMPSON & 
CHARTERED PATENT AGENTS, 


12, CHURCH STREET, Lives 
and 50 Lincoln's Inn Fields, LON 
J. ¥. ARMSTRONG, F.C.1.P.A. iracieees 

















An EBONITE 


many Pump 


This Rotary Pump handles 

corrosive chemicals simply 

and easily. All parts ex- 

posed to the flow of cor- 

rosive fluid are of ebonite 

and completely impervious 

to the action of acids. 

Supplied in 3 types—for Every industry employing 

use ith elect Tic motor, as - * wi a . 

ordinary belt drive or for such liquids needs this 

pumping by hand. Rotary Pump. It pumps in 

continuous even flow without pulsating, it distributes 

the acid, it transfers it from tank to tank—and all with 

ease and swiftness. It is simple, its cost reasonable. 
A small pump with giant performance. 








Seen ad hp eses ebdlits Mtns Due ; A few first class offices are still available for approved 
For removing and distributing For direct agitation of plating or tenants in the finest modern building in Fleet Street 


acids from carboys and tank other solutions by pumping. 
wagons. 


. 
For filter press work, pressure up B H 
For pumping on acidtower work. to 30 lbs. per square inch. O u V e T 1 _ O u S e 
The Accommodation varies from single rooms at £50 per annum to 
otary @ar ump more expensive and luxurious suites. 


Full information and prices from: 


Full particulars from : 


THE AMERICAN HARD RUBBER Co., (BRITAIN) LTD. BENN BROTHERS, LIMITED 
13a, Fore Street, London, E.C. Fleet Street, London, E.C.4 
































